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Repeated foreshore sediment sampling and beach profiling were 
conducted at four month intervals beginning in October 1976 and con-
tinuing through Au9ust 1977, along the south shore of Rhode Island. 
The Rhode Island south shore consists of eight headlands and inter-
connecting barrier beaches. 113 stations, previously established by 
Regan (1976) along the south shore from Napatree Point to Point Judith 
were used as sampling and profilinq locales. Stations were spaced at 
approximately 300 meter intervals along the shoreline. 30 stations were 
sampled in October 1976, 31 in March 1977, and 94 in August 1977. 
Sediment samples were sieved to determine the graphic equivalent 
(Folk, 1974) of the first four moment measures and gravel content. Beach 
profiles were taken to determine foreshore width. Foreshore slope was 
measured in the field. The resulting variables were analyzed to deter-
mine their interrelationship and to ascertain their ability in discrimin-
ating headland areas from barrier heach areas. 
Partial correlation was employed to determine the effects of a 
designated control variable upon the relationships among the remaining 
variables. Partial correlation indicates that variations in foreshore 
slope and foreshore width exert the greatest amount of influence upon 
the other variables. 
Factor analysis confirms the results obtained by partial correla-
tion, that foreshore slope and foreshore width are the parameters that 
exert the greatest amount of influence along the south shore of R.I. In 
addition, factor analysis reveals the more subtle influences of sorting. 
ii 
The shoreline was divided into two groups, headland areas versus 
barrier beach areas. Discriminant analysis indicates that there is a sig-
nificant difference between the interrelationships among variables measured 
in the headland areas and those measured in the barrier beach areas. These 
differences can be used to differentiate between headland areas and barrier 
beach areas. 
During the study period, a seasonal pattern of variable changes 
emerged along the western and eastern sections of the shoreline. The 
central portion of the shoreline does not follow thi~ trend. 
iii 
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PREFACE 
This thesis has been prepared in the Manuscript Form, as 
it is the intention of the author to publish this research in 




Preface . . . . 
List of Figures 
List of Tables 







List of Appendices .................... . xii· 
I INTRODUCTION. . . . . . . . . . . . . . . . . . . . . . . . 1 
Geology 
Coastal Process 
II METHODS & PROCEDURES 













Foreshore Slope. ,23 
Foreshore l~i dth. 24 
Percent Gravel 24 
DISCUSS ION . . . . . . ~· . . . . . . . . . . . . . . .. 26 
vi 
TABLE OF CONTENTS) Page 
IV 
MARCH 
. . . . . . . . . . . . . . . . . . . . . . 
. . . . . . . . . . . . . . . . . . . . . . 
43 
43 
SKI. . . . . . . . . . . . . . . . . . . . . . 44 
KG• • .. • ....• • • • •••• • • • • • 44 
Foreshore Slope. 
Foreshore \1idth. 
Percent Gravel . 
. . . . . . . . . . . . . . . 
. . . . . . . . . . . . . . . 
. . . . . . . . . . . . . . . 
DISCUSSION . . . . . . . . . . . . . . . . . . . . 
OCTOBER 






0 I • • • • • . • • • • • • • • • • • • • • • • 63 
SK1. . . . . . . . . . . . . . . . . . . . . . 64 
KG• • •••• • •••• • • • • • •• • • • • 64 
. . . . . . . . . . . . . . . 
. . . . . . . . . . . . . . . 
Foreshore Slope. 
Foreshore Width. 
Percent Gravel ■ • ■ e e e e ■ ■ 0 ■ ■ e O e ■ 
DISCUSSION . .. . . . . . . . . . . . . . . . . . . . 
STATISTICAL NALYSIS ... . . . . . . • • • • • • • • • 
Pearson Correlation. . . . . . . . . . . . . . . . 
Partial Correlation .......... . 
August Partial Correlation Results. 
March Partial Correlation Results . 
October Partial Correlation Results 
vii 
. . . . . 
. . . . . 











TABLE OF CONTENTS) Paqe 
Discussion ...................... 92 
DISCRIMINANT ANALYSIS. . . . . . . . . . . . . . . . . . . 93 
August Headland vs. Barrier Differentiation ... 95 
March Headland vs. Barrier Differentiation. . . 99 
October Headland vs. Barrier Differentiation .. 103 
Discussion ...... . 104 
FACTOR ANALYSIS ..... • • • • • • • • • • 105 
August Analysis of Components. 
March Analysis of Components 
October. Analysis of Components 
Discussion ........... . 
CONCLUSIONS .............. . 
• • 
• • • • • • 107 
. . . . . • 108 
. . . . . • 109 
• • • • • • • 
0 109 
• • • • • • • -110 
REFERENCES CITED ........................ ■ 115 
APPENDICES ........................ •120 
viii 
LIST OF FI GU RES 
Figure 
l. Geographic map of study area. . . . . . . . . . . . . . 4 
2. Transect locations ... 6 
3. Annual erosion rate, south shore R.I. 12 
4. Direction of drift along R.I. south shore 14 
5. Plot of Ml vs. station location, August 1977. 28 
6. Plot of Sorting vs. station location, August 1977 30 
7. Plot of Skewness vs. station location, August 1977. . 33 
8. Plot of Kurtosis vs. station location, August 1977. 35 
9. Plot of Foreshore slope vs. station location, August 
1977. . . . . . . . . . . . . . . . . . . . . . . 38 
10. Plot of Foreshore width vs. station location, August 
1977. . . . . . . . . . . . . . . . 
11. Plot of Percent gravel vs. station location, August 
1977. . . . . . . . . . . . . . . . . . . . 
12. Plot of Ml vs. station location, March 1977. 
13. Plot of Sorting vs. station location, March 1977. 
14. Plot of Skewness vs. station location, March 1977 
15. Plot of Kurtosis vs. station location, March 1977 
16. 
17. 
Plot of Foreshore slope vs. station location, 
March 1977 . . . . . . . . . . . . . . . . . . 
Plot of Foreshore width vs. station location, 
March 1977 . . . . . . . ... , .... 









March 1977. . . . . . . . . . . . . . . . . 62 
19. Plot of Ml vs. station location, October 1976. 69 
20. Plot of Sorting vs. station location, October 1976 71 
ix 
LIST OF FIGURES) 
21. Plot of Skewness vs. station location, 
October 1976 . . . . . . . . . . . . . 73 
22. Plot of Kurtosis vs. station location, 
October 1976 . . . . . . . . . . . . . 75 
23. Plot of Foreshore slope vs. station 
location, October 1976. . . . . . . . . . . . 77 
24. Plot of Foreshore width vs. station 
location, October 1976 . . . . . . . . . 80 
25. Plot of Percent gravel vs. station 
location, October 1976 . . . . . 82 
26. Photograph of Station 39, Matunuck Point 97 
27. Photograph of Station 96, Weekapaug Point. 101 
LIST OF TABLES 
Table 
A. Pearson Correlation Coefficients 
B. Partial Correlation, August 1977 
C. Partial Correlation, March 1977 








Prediction Results, Discriminant 
Analysis, August 1977 ..... . 
Classification of Headland Areas, 
August 1977 ......... . 
Classification·of Barrier Beach 
Areas, .August 1977 ...... . 
Prediction Results Discriminant 
Analysis, March 1977 ...... . 
Classification of Headland Areas, 
March 1977 .......... . 
Classification of Barrier Beach 
Areas, March 1977 ..... . 
Prediction Results Discriminant 
Analysis, October 1977 
L. Classification of Barrier Beach 
Areas, October 1976 .. 
M. Factor Loadings, August 1977 .. 
N. Percent Variance, Factor Analysis, 
August 1977 ....... . 
0. Factor Loadings, March 1977 ... 
P. Percent Variance, Factor Analysis 
March 1977 ...... . 
Q. Factor Loadings, October 1976 ... 
R. Percent Variance, Factor Analysis 




















· ..... -136 
LIST OF APPENDICES 
Appendix Page 
A. Weiqht Percentages, Auqus t 1977 . . . . . . . . . 138 
B. Weight Percentages, March 1977 . 170 
C. Weight Percentages, October 1976 181 
D. Measured Variables, August 1977. 195 
E. Measured Variables, March 1977 . 200 
F. Measured Variables, October 1976 203 
xii 
INTRO DUCT ION 
The southwest coastline of Rhode Island is comprised of a series 
of eight unconsolidated headlands and seven interconnecting barrier 
beaches (fig. 1). The coastline is bounded by Point Judith to the 
east and extends 30 km to Napatree Point in the west The barrier 
beaches of southwestern Rhode Island are composed of a wide range of 
sediment sizes, ranqing from fine sand to pebbles. In some headland 
areas, cobble and boulder size material is present. 
The purpose of this study is to determine the relationships among 
discriminating grain size parameters, (Schalk, 1946; Inman, 1952; 
Folk and Ward, 1957; Friedman, 1961; Folk, 1966; Friedman, 1967; 
Kolduk, 1968; Anan, 1969; Dal Cin, 1976), anqle of foreshore slope, 
percent qravel, and beach profile geometry of the Rhode Island south 
shore. The results will provide a basis for selecting appropriate pro-
cedures in the implementation of future Coastal Management Programs in 
Rhode Island. Granulometric analysis will aid in the selection of 
appropriate size material to be used in any future beach nourishment 
programs. 
Repeated foreshore sediment samplings and beach profiling were 
conducted at 4-month intervals beginning in October 1976 and continu-
ing through August 1977. A total of 113 sample stations, spaced at 
approximately 300-meter intervals were selected for the study (fig.2). 
Ninety-six stations were incorporated into the August 1977 sampling 
period. In the case of each of the remaining 17 stations, one or 
more of the 7 variables utilized in the study could not be measured 
1 
due to the presence of boulders (no foreshore slope), Rip Rap (no 
beach present) or the addition of artificial fill (brick and con-
crete fragments). 
2 
FIGURE 1 - Location map of study area, 
south shore Rhode Island 
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FIGURE 2: Stations along which shoreline 
changes were measured. Rhode 








































During the March 1977 study period, 31 representative stations 
were selected for analysis. The October 1976 study period encompassed 
37 stations. During the study period, foreshore sediment samples and 
beach profiles were taken at a total of 164 stations. 
Foreshore sediment samples·were collected in an area on the part 
of the beach face subject to wave action at mid-tide elevation (Bascom, 
1951). Beach profile data were gathered at each station using a modi-
fied version of Emory (1961). The sediment samples were analyzed to 
determine their relevant (Otto, 1939)'-grain size parameters. In con-
junction with these analyses beach profile data was utilized to ascer-
tain the relationships among grain size parameters and changes in beach 
profiles. (Mclean and Kirk, 1969; Sonu, 1972; Nordstrom, 1977). 
Granu'lometric analyses of sediment samples to determine their 
response to changing meterological conditions has been previously under-
taken by Engstrom (1974), Dal Cin (1976), and Nordstrom (1977). In addi-
tion, this study attempts to correlate beach profile changes and grain 
size parameters. Through the utilization of these parameters, the in-
terpretation among sediment size distribution parameters and changing 
beach profiles may be discerned. 
The implementation of this study will allow for a fuller under-
standing of the processes responsible for the erosional/depositional 
changes occuring along the Rhode Island coastline. Through knowledge 
of the relationships among sediment size characteristics, beach profiles, 
meteorological conditions, and erosional depositional areas, the 
processes which act upon the coastline may be better understood. 
GEOLOGY 
The south shore of Rhode Island is composed of a series of 
unconsolidated glacial headlands formed by the retreating glacial 
8 
ice and barrier beaches which border drowned glacial outwash plains. 
The surficial deposits of the area are primarily composed of Pleisto-
cene till, outwash deposits, and ground morraine deposits. Two basic 
types of till are recognized; a light-colored till derived from 
crystalline rocks located in the vicinity of Watch Hill, and a darker 
till derived from the Narragansett Basin rocks outcropping in the 
vicinity of Matunuck Point and can be separated by a line extending 
north from this area(Kaye, 1960). 
The barrier beaches of south shore Rhode Island are composed 
of reworked material derived primarily from Pleistocene till and out-
wash·deposits. A veneer of sand ranging in thickness from approximate-
ly 2 cm to well over l m covers most of the coastline. This sand layer 
is underlain by an outwash deposit consisting of coarse gravels. This 
coarse layer is often times exposed during storm activity, particularly 
during the hurricane season of August and September (Kaye, 1960). At 
the present time under non-storm climatic conditions, only the head-
lands located at Matunuck Point are acting as a source area for the 
barrier beaches (McMaster, 1960). 
Four inlets are located aJong the south shore. Two of the four 
inlets are bordered on the east by an unconsolidated glacial headland. 
Each of the four headlands have been stabilized by jetties. The 
Point JuditQ Harbor of Refuge situated at the eastern edge of the 
coast is protected by a surrounding breakwater and two jetties. 
Within the refuge harbor a series of groins have been erected. 
The sediment supply for the beaches within the Point Judith Harbor 
area is predominantly derived from the drift of the Narragansett 
basin ice (Kaye, 1960) and the dunes. 
To the west a groin has been erected near the eastern edge 
of Napatree Beach. Napatree Beach is a tombola extending from 
Watch Hill Point in the east to Napatree Point in the west. 
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COASTAL PROCESSES 
Since the last deglaciation sea level has risen to its 
highest stand (Kaye, 1960) and continues to rise at an averaqe rate 
of 0.3 cm per year (Hicks and Crosby, 1973), the rise in sea level 
is evidenced locally by the existence of a boulder pavement 
situated off Matunuck Point. This pavement represents a portion of 
the ablation moraine complex, since leveled to below sea level by 
wave action. The subsequent rise in sea level has resulted in a 
reworking of glacial depostis and the present shoreline configura-
tion (Kaye, 1960). 
10 
The dominant trend acting along the southern Rhode Island coast-
line is one of recession (U.S. Beach Erosion Board, 1950, Kaye, 1960). 
Regan Q976)indicates an average erosional rate of 0.2 m per annum for 
south shore Rhode Island (Fig.3) between 1939 and 1972, though consi-
derable variation may occur as a result of storm meterological 
conditions. Isolated areas may have erosional/accreational rates 
reaching 2.0 m per annum (Rega~ 1976). 
As a result of overwash process during periods of storm 
conditions the barrier beaches have been continuously encroaching 
upon the salt marsh, lagoonal and outwash deposits (Dillo~ 1970). 
Littor~l sediment movement alonq the southern Rhode Island 
coast generally follows a west to east pattern (fiq.4 ). Sediment 
transport is convergent towards the Charlestown Inlet and is divergent 
in the vi ci ni ty of Ma tunuck Point. From the nodal zone existing 
FIGURE 3: Annual Erosion Rate at Station 
Locations (From Regan, 1976) 
11 
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FIGURE 4: Pattern of sand movement 
indicatinq direction of drift 
alonq Rhode Island south 























slightly west of Matunuck Point sediment moves towards the Point 
Judith Harbor of Refuge in an easterly direction and westward 
towards the Charlestown Breachway. Movement within the harbor 
15 
has not been determined. Net drift in the Charlestown breachway 
area show no preferred direction and is assumed to be oscillatory. 
Drift along the southern portion of the coast is in an easterly 
direction from Watch Hill Point to the Charlestown Breachway 
(McMaster, 1960). Based on Coddington's (1976) field work, a simi-
lar west to east pattern exists from Napatree Point to Watch Hill 
Point. 
Wave characteristics compiled by the U.S. Beach Erosion Board 
(1950) indicate that the predominant swell direction is from the east 
and southeast, as are the majority of high intensity storms. Waves 
emanating from the southeast and east-southeast contain 70 percent 
more energy than waves coming out of the south and southwest (U.S. 
Army, 1957). 
Raytheon (1975) has determined that the significant wave height 
(average of the highest one-third of the wave heights measured over 
a period of 20 minutes), for Block Island sound to be less than 0.5 
m 77.6 per cent of the time from April to September 1974 and less 
than 1.0 m 96.2 per cent of the time. Average wave period ranges 
from 6 to 10 seconds. Wave directional data is lacking, but the 
dominant (those winds blowing with the greatest force) wind direc- • 
tion is from the east southeast. Prevailing (those blowing for 
the greatest percent of the time) winds are out of the southwest. 
During the eight weeks prior to the August 1977 study period, the 
prevailing wind emanated from the southwest 26.50 percent of the 
time with an average speed of 18.3 knots. For the eight weeks 
prior to the march 1977 study period the wind was out of the north-
west 36.8 percent of the time with an average speed of 14.2 knots. 
Hurricane Belle (August 9-10, 1976) occurred eight weeks prior to 
16 
the October 1976 study period. Winds were from the southeast and 
south-southeast for a period of 24 hours with an average velocity of 
45 knots. The prevailing wind direction during the eight weeks 
prior to the OctobP.r 1976 study period (excluding August 9-10) was 
from the southwest 21.9 percent of the time with an average speed 
of 12.7 knots (Marine Coastal Weather Log, 1976). 
A sli~ht dominance of 0.3 to 1.8 meter swells previals in 
Block Island Sound. Swells attaining a height of 1.8 meters or 
greater have been observed emanating from the east (U.S. Beach 
Erosion Board, 1950). Fetch to the east-southeast is virtually 
unrestricted; Block Island 12 km south of Matunuck Point provides 
a shielding effect for the extreme western portion (Napatree Beach) 
of the coastline from easterly swells (Coddington, 1975). In 
addition, Block Island also shields the extreme portion of the 
coastline from southerly swells (Raytheon, 1975). 
PROCEDURES 
Field: 
Profile measurements and sediment samples were taken at 
approximately 300 meter intervals (Dubois, 1972: Engstrom, 1974) 
from Point Judith to Napatree Point. Profiles were taken using the 
one-man Emory Rod, which consists of 2 poles, connected at a fixed 
distance, in this case, 2 meters. The horizon is sighted off the 
back oole which is divided into l cm intervals. The zero point on 
17 
the back pole is parallel to the top of the front stake, the differ-
ence between the zero mark and the horizon being the vertical change 
in the profile (Emory, 1961). Foreshore sediment samples were 
collected at the portion of the beach subject to wave action at mid-
tide, the point of collection corresponding to Bascoms reference point. 
Prior to each sampling the top 1-2 ems of material was first removed, 
then a sample was taken from the top ten cm (Bascom, 1951; Beach 
Erosion Roard, 1953; Dal Cin, 1976). 
A total of 113 stations spaced at approximately 300 meter inter-
vals, corresponding to those established by Reqan (1976) in his photo-
grometric erosional/accreational study of the south shore, were selec-
ted for the study. Profiles and foreshore sediment samples were taken 
at 96 stations in August 1977, 31 in March of 1977 and 37 in October 
of 1976. Fourteen of the stations not sampled or profiled during the 
August 1977 study period were located in headland areas, where bould-
er pavement and/or Rip Rap prevented the collection of a complete set 
of parameters. The remaining three stations were located within the 
18 
Point Judith Harbor of Refuge, and the areas have been covered with 
artificial fill consisting of brick and concrete fragments. 
Information concerning the lqcation of the foredune ramp~ berm 
width and crest, foreshore wi~th, L.H.T.S. and step were recorded for 
each beach profile. Meterological and tidal stages were noted at 
each station durinq sampling. Using a clinometer, foreshore slopes 
were taken at each sample locale. Foreshore slopes were measured per-
pendicular to the coastline. The clinometer was positioned on top of 
a rod laid across the beach-face slope in order to filter out any 
minor irregularities in the beach-face slope (~ascom, 1951). 
Photographs were taken at each station to allow for visual com-
parison between sampling periods and to complement field notes. 
Laboratory: 
Each foreshore sediment sample was first dried to remove any 
traces of moisture which would alter the true sample weights. Samples 
were then split into 30-70 gram sections. Individual split samples 
were then sieved at 1/4 phi intervals from -3.000 to 2.75 0 for. 15 
minutes using a RO-TAP. A Sartorious top-loading balance was used 
to weigh the sediment contained on each 1/4 ~ sieve. Samples were 
then weighed to .01 grams (Folk, 1974). The weights of each 1/4 0 
interval were then converted into weiaht percentages for further 
analysis. Utilizing TEXPARM (gram size textural proqram provided 
by the Graduate School of Oceanography), a granulometric analysis 
was performed for each sample to determine its discriminating grain 
size parameters (Folk and Ward, 1957; Mason and Folk, 1958; Folk, 
1966; Friedman, 1967). 
Using Newport, Rhode Island as a base and adding in the tidal 
delay times, the one-quarter graphical method was utilized to 
construct tidal curves. These curves were used to determine the 
tidal stage at any of the station locations for a particular time 
period durinq the stud~ The one -quarter ~raphical method closely 
approximates the actual tidal curve (Tidal Tables 1976-1977). 
19 
Using the time and location of still-water on the beach profile 
in conjunction with foreshore slope and the predicted tidal range, 




Graphic approximations to the first four moment measures were 
used to"define each samples distribution parameters. (Folk and 
Ward, 1957; Mason and Folk, 1958). The ~ravel was determined to 
complete the analysis of sediment size distribution. The verbal 
classification used for the description of sediment distribution 
20 
is that of Folk and Ward (1957). Beach profile data was also in-
corporated into the analysis of the study area. Beach profile data 
includes measurement of the foreshore slope and foreshore width at 
each locale. Station 39, located in the Weekapaug Headland was not 
included in the descriptive analysis, due to its location in a pocket 
beach. 
Graphic Mean (M~): 
Granulometric analysis of headland area samples from August 
1977 resulted in Graphic Mean grain sizes ranging from -1.720 (3.30 
mm) to 2.320 (.20 mm), with the average mean grain size being 
-0.21~ (1.10 mm). This wide range of mean grain sizes is midleading. 
Station number 39 located at Weekapaug Point is located in a pocket 
beach and displays a distinctively finer mode (Ml= 2.320) than the 
other headland area samples. Mean grain sizes exclusing station 39 
range from -1.720 (3.30 mm) to 1.09 (.51 mm) 1t1ith the average mean 
grain size beinq -0.37 0 (1.31 mm). 
Barrier beach samples display a distinctively finer mean 
gr~n size than headland area samples. ~ean grain sizes range 
between -1.27 0 (2.36 mm) and 2.57 ~ (.174 mm). Avera~e mean 
grain size for the barrier beach samples is 0.72 0 (.53 mm). 
Inclusive Graphic Standard Deviation (Or): 
Inclusive Graphic Standard Deviation (sortinq) values of 
headland areas range from 0.41 (well-sorted) to 1.58 (poorly-
sorted). The average sorting value for headland area samples 
is .98 (moderately sorted). Station 39 is not included in the 
headland area analysis. Sixty-seven percent of the headland area 
samples fall in the moderate (.71 to 1.0) to poorly sorted (1.0 
to 2.0)range, seven. percent are well sorted (.35 to .50), and 
26% fall in the moderately well (.50 to .71) ranqe. 
Inclusive Standard Deviation values for barrier beach 
21 
samples range from .29 (very well sorted) to 1.96 (poorly sorted). 
The average value for barrier beach samples is .98 (moderately 
sorted). Eighty-one percent of the barrier beach samples also 
fall in the moderate (.71 to 1.0) to poorly (1.0 to 2.0) sorted 
range, 2.5 percent are very well sorted ( .35), 11.5 percent are 
well sorted (.50 to .71). 
Inclusive Graphic Skewness (SKr): 
Inclusive Graphic Skewness values for headland area samples 
range from -0.53 (stronqly coarse skewed) to 0.31 (stronqly fine 
skewed). The average skewness value for headland area samples is 
-0;05 (near symmetrical). A symmetrical distribution is 
indicated by a skewness value equal to 0.00. Headland area 
samples are equally distributed, with 20 percent of the samples 
falling in each of the classification categories of Folk (1974). 
Station 39 is not included in the analysis. 
Skewness values for barrier beach samples ranqe from 
-0.86 (strongly coarse skewed) to .29 (fine skewed). The 
average skewness value for barrier beach areas is -0.22 
(coarse skewed). Ninety percent of the barrier beach samples 
fall in the near symmetrical (.l to -.l) to strongly coarse 
skewed (-.3 to -1.0) range, 10% fall in the fine skewed (.3 to 
l.O) range. 
Kurtosis (KG): 
Graphic Kurtosis values for headland areas ran0e from 
0.66 (very platykurtic) to l.92 (very leptokurtic). The averaqe 
kurtosis value for the headland area samples isl. 15. Areal 
distribution of kurtosis value is fairly wide. Seven percent 
of the headland area stations exhibit a very platykurtic ( .67) 
curve, 27% are platykurtic (.67 to .90), 20 percent are meso-
kurtic (.90 to l. ll), 33% are leptokurtic (l. ll to 1.50), and 
13 percent fall in the very leptokurtic (1.50 to 3.0) range. No 
headland area samples fall in the extremely leptokurtic ranqe 
(>3.0). Fifty-four percent of the headland area samples fall in 
the very platykurtic to mesokurtic range, of these samples 63 
percent fall in the very platykurtic range. This large percentage 
of samples in this range indicates that sortinq in the tails of 
the h~adlan<l area sample distribution is better than the central 
portion. Station number 39 is not included in the analysis . 
. Graphic kurtosis values for barrier beach samples ranqe 
from 0.54 to 1.96. The average kurtosis value for barrier 
beach samples is 1.05. Barrier beach samples encompass the 
same general ranae as headland area samples, however, the con-
centration of values varies. Seventy-two percent of the barrier 
beach samples fall in the mesokurtic (.90 to l. 11) to leptokur-
tic (l. 11 to 1.50) ranges, only 2.6 percent of the samples fall 
in the very platykurtic (1.5 to 3.0) range. 
Kurtosis values of barrier beach samples are closer to 
the normal (KG= 1.00) distribution curve than are the kurtosis 
values derived from headland area samples. 
Foreshore slope: 
Foreshore slopes measured at headland areas range from l 
deg. toll deg. The average foreshore slope for headland areas 
23 
is 6 deg. 30mins. Forty-five percent of the areas measured have 
foreshore slopes in the 6 to 8 deg. range, 63 percent of the 
headland area stations have foreshore slopes greater than 6 deq., 
19 percent of the headland area stations had foreshore slopes 
greater than 10 deg. The low slope values in headland areas 
(less than 3 deg.} were measured in pocket beaches and semi-pro-
tected areas. Station 39 (pocket beach) at Weekapaug Headland, 
stations 55 and 56 located at Quonochontaug Point (semi-protected) 
fall in these categories. 
Barrier beach foreshore slopes have a similar ranqe of 
values l deg. 20min~_to 11 de9. and exhibit an average slope of 
6 deg. In contrast to the higher headland area foreshore slopes, 
63 percent of the barrier beach stations had foreshore slopes 
less than 6 deg., 26 deg. had foreshore slopes less than 4 deg., 
of the remaining barrier beach stations, only 11.5 percent had 
foreshore slopes greater than 8 deg. and, 4 percent had foreshore 
slopes above 9 deg. 
Foreshore Width: 
24 
Foreshore widths range from 8.0 meters to 29.0 meters in the 
headland areas. The average width of the foreshore in headland 
area stations is 16.0 meters. 
Barrier beaches exhibit foreshore widths that are distinct-
ively wider than headland area beaches. Barrier beach area fore-
shore widths range from 8.5 meters to 50.0 meters. The average 
foreshore width for barrier beach areas is 26.0 meters. 
Percent Gravel: 
Krumbein defines gravel as sediments lyinq between -1.0 0 
(2.0 mm) and -8 0 (256 mm). Percent gravel in the headland area 
samples ranges from l to 94.5 percent. Forty-seven percent of 
the headland area samples have gravel fractions in the 20-40 per-
cent range, while 14 percent have gravel fractions above 80 per-
cent. Headland areas tend towards a higher percentage gravel 
fraction, with samples averaginq 33.4 percent qravel. 
Barrier beach samples tend towards a finer mode, i.e., 
lower percentage of gravel. Barrier beach samples contain an 
average of 13 percent gravel per sample. Fifty-three percent of 
the barrier beach samples contain less than 10 percent gravel. 
Of these samples, 78 percent (41 percent of the total number 
of barrier beach samples) contain less than 5 percent qravel 
and 32 percent (16 percent of the total number of barrier beach 
samples) contained no 9ravel fraction. 
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flISCUSSION OF AIJGlJST PARAMETERS 
The lowest mean grain size values from harrier beach areas 
can be partially attributed to the proximity of these sample sta-
tions to existino breachways. A second possible explanation for the 
low mean grain size readings is the location of the sample stations 
in areas of transition from headland areas to barrier beaches. The 
distribution of mean grain sizes (fig. 5) follows no discernible 
pattern along the south shore of Rhode Island. 
Using Folk and Wards (1957) verbal classification, foreshore 
sediments of Rhode Island's south shore are moderately to poorly 
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sorted (Fig. 6). In general, beach sediments are usually distinguish-
ed by their combination of good sorting (low standard deviation values) 
and negative skewness (Friedman, 1961; 1967). The results of this 
study do not follow this trend. A large percentage (81 percent) of 
barrier beach samples fall in the moderate to poorly sorted range. 
Sixty-seven percent of the headland area samples also fall in the 
moderate to poorly sorted range. The high sorting values on barrier 
beaches are indicators of multiple and/or poorly sorted source areas. 
Valia and Cameron (1977) have shown that high sorting values are indica-
. tors that the sediments have not been transported for considerable time 
or distance, i.e., the sediments are close to their source. High 
sorting values in the headland areas is an indicator of a poorly sorted 
source, (Folk and Ward, 1957; Friedman, 1961; Friedman, 1967). 




















































































FIGURE 6: Plot of Sorting vs. Transect 




































































The range of skewness values for headland area samples 
(-0.53 to -0.31) and barrier beach samples (-0.86 to -0.29) are 
similar (Fig. 7). Headland area samples are evenly distributed 
over the range of skewness values (20 percent of the total head-
31 
land samples fall in each of the classification categories of Folk 
and Ward, 1957). Barrier beach samples fall predominantly in the 
negatively skewed range {61 percent have an assymetrical tail to the 
left. The high degree of negatively skewed barrier beach samples is 
probably the result of winnowing action along the beach face 
(Friedman, 1961; 1967). 
The high percentage (63 percent) of headland area samples in 
the very platykurtic to platykurtic range is an indicator of bimonal 
sediment source (Folk and Ward, 1957; Folk, 1966; Fr.iedman, 1967). 
The platykurtic tendency of the headland areas is due in part to in-
creased amounts of gravel being added to the sand mode (Fig. 8), re-
sulting in strongly bimonal sediments. The addition of small 
amounts (3 to 10 percent) of another mode, results in the tails be-
coming more poorly sorted, while the sorting in the central portion 
of the distribution curve remains good; hence, the curve becomes 
strongly leptokurtic, with KG increasing above 1.00. In cases where 
the two modes are subequal (in porportions ranging between 25:75 to 
75:25), the curve expressing kurtosis becomes very platykurtic. When 
the second mode reaches 90 percent or more of the sediment, the curve 
against becomes leptokurtic, and when the second mode reaches 100 
percent, a normal curve with KG= 1.00 should recur (Folk and Ward, 
1957). 



























































FIGURE 8: Plot of Kurtosis Values vs. transect 
































































In both the headland and barrier beach areas an inverse rela-
tionship exists between foreshore slope (Fig. 9) and foreshore 
width. The average foreshore widths measured along the barrier 
beach areas are considerably wider (26 m vs. 16 m) than those of 
the headland areas, (Fig. 10). 
The high percentage of gravel (Fig. 11) (barrier beach samples 
• average 13 percnet, headland area samples average 35 percent) found 
throughout the study area seems to indicate a proximity to source 
area. This combined sediment input suggests that the headland 
areas are acting as the source. 
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FIGURE 9: Plot of Foreshore slope vs. 


































































































FIGURE 10: Plot of Foreshore Width vs. Station 





































































FIGURE 11: Plot of percent gravel content 






















































































During March 1977 beach profilinq and foreshore sediment 
sampling was conducted, encompassing 31 stations representative of 
headland and barrier beach areas along the south shore of Rhode 
Island. Each of the eleven subsections was surveyed so that 
approximately 33 percent of the barrier beach and headland area 
stations would be covered. 
Graphic Mean (Ml): 
Results from laboratory size analysis show mean qrain sizes 
ranging from -1. 17 0 (.98 mm). Barrier beach samples exhibit a 
finer mode. Analysis of barrier beach samples show mean grain 
sizes ranging from -0.79 0 (l.69 mm) to 1.42 0 (.38 mm), averaging 
.38 0 (.78 mm). This spread of values is misleadinq as 39 percent 
of the samples show a mean grain size of 0.5 0 (.71 mm) or greater, 
35 percent have a graphic mean between 0.0 0 (1.00 mm) and 0.5 0 
(.71 mm). Only 26 percent of the samples have graphic means less 
than 0.0 0 (l.O mm). In contrast 37.5 percent rif the headland 
samples have a mean grain size of less than 0.0 0 (l.O mm). 
Inclusive Standard Deviation (Or): 
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Inclusive Standard Deviation (sorting) values for the headland 
areas range from well sorted (.35 to .50) to poorly sorted (l.O to 
2.0), averaging 0.83 (moderately sorted). Headland area samples 
tend towards good sorting, 12.5 percent are well sorted, 37.5 percent 
are moderately well sorted, 12.5 percent are moderately sorted 
and 37.5 percent are poorly sorted. Barrier beaches exhibit a 
wider range of sorting values. Barrier beach sortinq values 
range from 0.34 (very well sorted) to 1.75 (poorly sorted). This 
range of values is similar to headland areas, however the barrier 
beach samples show a tendency towards more poorly sorted sediments. 
Sorting values for barrier beach area samples average 1.08 (poorly 
sorted). Seventy-two percent of the barrier beach samples fall in 
the moderate to poorly sorted range, of these samples 68 percent 
are poorly sorted. 
Inclusive Graphic Skewness (SKI): 
Inclusive Graphic Skewness values for headland regions ranqe 
from 0.04 (near symmetrical) to -0.48 (strongly coarse skewed). 
Skewness values for headland area samples average -0. 17 (coarse 
skewed). Fifty percent of the headland area samples fall in the 
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near symmetrical range (.10 to-. 10). Barrier beach samples exhibit 
a wider range of values. Skewness values range from 0.28 (fine 
skewed) to -0.51 (strongly coarse skewed), averaging -0. 11 (coarse 
skewed). Forty-six percent of the samples fall in the near symme-
trical to coarse skewed range, 61.5 percent of the samples fall in 
the mean symmetrical range. 
Graphic Kurtosis (KG): 
Graphic Kurtosis values for headland areas range from 0.87 
(very platykurtic) to l. 18 (leptokurtic). Fifty percent of the 
samples fall in the platykurtic range (.67 to .90); Twenty-five 
percent fall in the mesokurtic range (.90 to l. 11), and twenty-
five percent fall in the leptokurtic range (1. 11 to 1.50), 
averaging . 98. 
Barrier beach samples exhibit a wider range of values. 
Graphic kurtosis values range from 0.70 to 1.65, averaging 
1.05. No single kurtosis range dominates the barrier beach 
distribution. Thirty-five percent of the samples are platykurtic 
(.67 to .90), 35 percent are mesokurtic (.9 to 1. 11), 17 percent 
are leptokurtic (1. 11 to 1.50), 13 percent of the samples are 
very leptokurtic (1.50 to 3.0), no barrier beach samples fall in 
the extremely leptokurtic range (:,3.0). 
Foreshore Slope: 
Headland area foreshore slopes range from 4 deg. 40mins.to 
8 deg. 40mins. Foreshore slopes in the headland areas averaged 
6 deg. 40mins, Fifty percent of the fores·hore slopes are bet\<Jeen 
7 deg. and 9 deg., 37.5 percent fall in the 5-7 deq. range and 
12.5 percent fall in the 4 deg. - 5 deg. range. 
Barrier beach area foreshore slopes range from 3 deg. 10mins. 
to 9 deg. 30mins, averaging 5 deg. 30mins. Forty-eight percent of 
the barrier beach foreshore slopes fall in the 3 deg.-5 deg. range, 
38 percent fall in the 5 deg. - 7 deg. ranq~. Only 13 percent of 
the barrier beach foreshore slopes are greater than 7 deg. 
Foreshore Widths: 
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Headland area foreshore widths ran~e from 6.5 meters to 28.3 
meters. During the March 1977 study period, headland area foreshore 
widths averaged 17.4 meters. Barrier beach foreshore widths range 
from 12.4 meters to 33.6 meters, averaging 19.8 meters. 
Percent Gravel: 
The percentage of gravel in headland areas ranged from 0.0 
gravel to 60.6 percent, averaging 21.0 percent gravel per sample. 
Fifty percent of the samples contain between 0 and 10 percent 
gravel, 25 percent of the total number of samples contained less 
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than 5 percent gravel and 12.5 percent contained no gravel fraction. 
Twenty-five percent of the headland area samples had gravel fractions 
in the 20-30 percent range, 12.5 percent of the samples contained be-
tween 40-50 percent gravel and 12.5 percent of the samples had gravel 
fractions in the 60-70 percent range. 
Barrier beach samples contain gravel fractions ranging from 
0 to 37 percent. Barrier be~ch samples contain an average of 11 
percent gravel. Forty-three percent of the barrier beach samples 
fall in the 0-10 percent range, 22 percent of the total number of 
barrier beach samples contain less than~ percent gravel and 13 
percent contained no gravel fraction. The remaining samples were 
distributed between the 10-20 percent range (22 percent), 20-30 
percent range (13.0 percent) and .30 to 40 percent range (32 percent). 
DISCUSSION OF MARCH PARAMETERS 
Mean grain size during the March 1977 study period are 
distinctively coarser in the headland areas than the barrier beach 
areas, (Fig. 12) other than this, no pattern is evident along the 
Rhode Island south shore. 
The sorting trend along the south shore of Rhode Island (Fig. 
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18) during the March 1977 study period, deviated from the norm. 
Headland area samples displayed better sorting than the barrier beach 
area samples. Headland area samples averaged 0.82 (moderately sorted) 
vs. barrier beach area samples which average 1.06 (poorly sorted). 
Skewness values for headland area and barrier beach area samples 
are similar (Fig. 14). In each case, the largest percentage (50 
percent of headland area, 35 percent of harrier beach samples fall in 
the near symmetrical range. Of the remaining samples, all of the 
headland and 48 percent of the barrier beach area samples fall in the 
coarse to strongly coarse range, 17 percent of the barrier beach 
samples fall in the fine skewed range. This high degree of negatively 
skewed samples is characteristic of a marine beach environment 
(Friedman; 1961}. 
The range of kurtosis values for headland and barrier beach area 
samples is very similar (Fig. 15). One hundred percent of the head-
land area samples fall in the platykurtic to leptokurtic range, while 
87 percent of the barrier beach samples fall in the same range. 















































































FIGURE 13: Plot of sorting values vs. station 





































































FIGURE 14: Plot of Skewness values vs. station 









































































FIGURE 15: Plot of Kurtosis values vs. station 

























































The remaining 13 percent of barrier beach samples fall in the very 
leptokurtic range. 
The majority (63 percent} of headland areas sampled had 
foreshore slopes greater than 6 deg., in contrast, to 70 percent of 
the barrier beach areas had foreshore slopes less than 6 deg. (Fig. 
• 16). An inverse relationship exists between foreshore slope and 
foreshore width in both headland and barrier beach areas. The fore-
shore widths along the barrier beach and headland area stations are 
almost identical (18.R m vs. 18.0 m}. (Fiq. 17) 
The high percentage of gravel, headland areas averaging wl.0 
percent, barrier beach samples average 10.7 percent, (Fig. 18). This 
high percentage indicates a proximity to source . ·area. This in con-
junction with the dominant (west to east} drift direction, indicates 
multiple source areas. 
FIGURE 16: Plot of Foreshore slope vs. station 
location, March 1977. 
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FIGURE 17: Plot of foreshore width vs. station 








































































FIGURE 18: Plot of percent gravel content vs. 









































































During August 9-10, 1976, the storm track of Hurricane Belle 
touched land at Bridgeport, Conn. and passed over the south shore 
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of Rhode Island in a northeasterly direction. The effects of Hurri-
cane Belle, upon the grain size statistics derived from the October 
1976 study period would be minimal, as the R.I. shoreline would have 
recovered from its effects. Beach profiles and foreshore sediment 
samples were collected at 37 stations representative of headland and 
barrier beach areas during October 1976. 
Graphic Mean (M~): 
Foreshore sediment samples collected in the headland areas ranged 
between -1.52 0 (2.84 mm), and 2.28 0 (.20 mm). Mean grain size for 
the October headland area samples averaged -0.20 ~ (1.14 mm). Barrier 
beach area samples ranged from -1.71 0 (3.30 mm) to 2.08 0 (.24 lllll). 
Barrier beach samples display an average mean grain size of 0.94 0 
(.52 mm). Fifty-two percent of the barrier beach stations analyzed 
had mean grain size values above 1.00 0 (0.5 mm). 
Inclusive Standard Deviation (Or): 
Inclusive Standard Deviation (sorting) in the headland regions 
varied from 0.31 very well sorted (.35) to 0.76 (moderately sorted 
.71 to 1.0). Sorting in the headland area samples averaged 0.62 
(moderately well sorted). Sixty seven percent of the headland area 
samples are well to moderately well sorted. 
Barrier beach samples ranged from 0.30 very well sorted 
( .35) to 1.80 poorly sorted (1.0 to 2.0), averaginq 0.69. 
The majority of barrier beach samples analyzed (65%) fall in the 
well to moderately well sorted ranqe. The remaining samples 
were distributed throughout the sorting range, 6.5% were very well 
sorted ( .35), 13% were in the moderately sorted (.71 to 1.0) 
range and 16% were in the poorly sorted (1.0 to 2.0) ranqe. No 
samples fall in the very poorly sorted (2.0 to 4.0) range. 
Inclusive Graphic Skewness (SKr): 
Skewness values at headland area stations ranqed from -0.45 
to 0. 11. Stations were evenly distributed throughout the skewness 
range with 17% of the samples falling in the fine skewed range, 33 
percent in the near symmetrical ranqe, 17 percent in the coarse 
skewed ran0e and 33 percent of the headland area samples fall in 
the strongly coarse range. Skewness values for the headland areas 
average -0. 12. 
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Barrier beach samples exhibit a wider ran9e of skewness values 
than headland area stations. Skewness values range between -0.62 
and 0.33. Skewness values for barrier beach samples average -0.04. 
Fifty-eight percent of the stations fall in the near symmetrical 
(.1 to-. l) to coarse skewed (-.1 to -.3) ranae. 
Kurtosis (Kr;): 
Kurtosis values in the headland regions ranqe from 0.93 
(mesokurtic) to 1.36 (leptokurtic). The average kurtosis value 
for headland area samples isl. 19 (leptokurtic). Eighty-four 
percent of the headland area samples fall in the leptokurtic 
(1.11 to 1.50) range, the remaining 16 percent fall in the 
mesokurtic range. 
Barrier beach area samples have kurtosis values ranginq 
from 0.59 (very platykurtic) to 1.95 (very leptokurtic). 
Kurtosis values for barrier beach area samples averaqe 1.09 
(leptokurtic). Barrier beach samples show a more even distribu-
tion of kurtosis values than headland area samples. Sixty-eight 
percent of the barrier beach samples fall in the mesokurtic 
(.90 to l. 11) to leptokurtic (l. 11 to 1.50) range, 10 percent of 
the samples are very leptokurtic (1.50 to 3.0). The remaininq 
samples fall in the very platykurtic (3.0%) and platykurtic 
(19%) range. No samples from either the headland or barrier 
beach areas have kurtosis values in the extremely leptokurtic 
range (:>3.0). 
Foreshore Slope: 
Headland area stations exhibit foreshore slopes ranginq from 
4 deg. 20mins. to 10 deg. The average foreshore shope in the head-
land regions is 6 deg. 0mins. Sixty-seven percent of the headland 
area samples have foreshore slopes greater than 5 deq., of these 
50 percent have foreshore slopes exceeding 7 deg. 0mins. 
Barrier beach area stations have much flatter foreshore 
slopes than headland areas. Foreshore slopes range from 2 deg. 
0 mi ns. to 8 deg. 30 mi ns, with the average foreshore slope being 
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4 deg. 50mins. Sixty-one percent of the barrier beach area stations 
have foreshore slopes less than 5 deq. 0mins, of these fifty-eight 
percent are less than 4 deg. 0 min~ and 27 percent are less than 
3 deg. 0 mins. 
Foreshore Widths: 
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Foreshore widths for headland area stations durinq the October 
1976 study period range from 13.3 mm to 16.4 m, with the average 
foreshore width being 14.6 m. Barrier beach area samples exhibit 
a much wider range of foreshore widths ranginq from 8.2 m to 41.0 
m. Foreshore widths measured at the barrier beach stations averaqe 
19.7 meters. 
Percent Gravel: 
Gravel content in headland area samples was extremely low 
during the sampling period. Sixty-seven percent of the samples 
contained no gravel. Sixteen percent of the samples contain between 
30-40 percent qravel and 16 percent contain more than 90 percent 
gravel. The average gravel content of headland area samples is 
21.0 percent, this fiqure is misleading, if the samples that contain 
more than 90 percent gravel is left out of the analysis the average 
gravel content drops to 5.6 percent. 
Barrier beach samples displayed a similar, more pronounced 
pattern. Eighty-one percent of the barrier beach samples contain 
between 0-10 percent gravel, of these samples 88 percent had less 
than 5 percent gravel and 64 percent contained no gravel fraction. 
The barrier beach area samples averaged 9.0 percent qravel per 
sample. 
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DISCUSSION OF OCTOBER PARAMETERS 
The finer (when compared to other sampling periods) mean grain 
sizes in both the headland and barrier beach areas (Fig. 19) seems to 
indicate that the foreshore sediments have recovered from the effects 
of Hurricane Belle. 
Headland and barrier beach area samples are relatively better 
sorted than either the March 1977 or August 1977 study periods (Fig. 
20). However, the barrier beach area samples continue to show sorting 
values poorer than normal for beach samples (Friedman, 1961; 1967). 
The high percentaqe (33 percent of headland areas, fifty-eight 
percent of barrier beach)samples in the near symmetrical range (Fig. 
21) shows that the foreshore sediments along the Rhode Island south 
shore are evenly distributed throughout the size range. 
Kurtosis values in both the headland areas and barrier beach 
samples tend towards excessive peakedness. (Fig. 22). This is a re-
sult of the central portion of the curves being better sorted than the 
tails. 
An inverse relationship between foreshore slope (Fig. 23) and 
foreshore width in both the headland and beach areas exists. The 
average foreshore width of the barrier beach areas are considerably 
wider (19.7 m vs 14.6 m) than those of the headland areas (Fig. 24). 
The high percentage of gravel (Fig. 25) (9 percent average per 
sample) in barrier beach samples indicates a proximity to the source 
area. 
















































































FIGURE 20: Plot of sorting values 


















































































FIGURE 21: Plot of skewness vs. station 







































































FIGURE 22: Plot of kurtosis vs. station 

































































FIGURE 23: Plot of foreshore slope vs. 











































































































FIGURE 24: Plot of foreshore width vs. 























































































The Pearson product-moment correlation coefficient was cal-
culated to: l) determine the relationship between any two variables, 
while all of the variables are considered simultaneously, and 2) 
to obtain the correlation coefficients for use in other statistical 
functions. 
The Pearson product-moment correlation coefficient, represent-
ed by r measures the "goodness of fit. 11 When there is a perfect 
fit ( no error), r takes on the value of + l. 0 or -1. 0, where the 
sign indicates if the relationship is positive or inverse. When 
the linear regression line is a poor fit to the data will be close 
to zero. If r is squared, the r2 value can be interpreted as a 
measure of association, that is, the strength of the relationship 
can be measured rather than the direction of the relationship. (R2 
ranges from a minimum value of zero to a maximum of 1.0). R2 is a 
measure of the proportion of variance in one variable 11explained 11 
by the other (Nie et~-, 1975). 
The Pearson product-moment correlations for pairs of variables 
show a very strong positive relationship between the mean qrain size 
and percent gravel. An inverse correlation between foreshore slope 
and foreshore width exists. The remainin9 combinations of variables 
are relatively uncorrelated (Table A). 
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Partial Correlation: 
In attempting to determine the inter-relationships amono 
the independent variables in this study combined, it is also 
desirable to determine the relationship between two variables 
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taken separately, while simultaneou~ly allowing for the variation 
associated with the remaining independent variables. This pro-
cedure is accomplished throuqh the use of "the coefficient of 
partial correlation 11 • Partial correlation measures the correla-
tion between the dependent factor and each of the several independ-
ent factors, while eliminating any linear tendency of the remaininq 
independent factors to obscure the relationship (Ezekiel and Fox, 
1959). Partial correlation yields a single measure of association 
describing the relationship between two variables while adjusting 
for the effects of one or more additional variables. The use of 
partial correlation enables the effects of the desi~nated control 
variable to be held constant, from the relationship between inde-
pendent and dependent variables. 
Partial correlation can be used to locate spurious relation-
ships. A spurious correlation is defined as the relationship be-
tween two variables A and B, in which variable A's correlation with 
Bis solely the result of the fact that A varies along with a 
third variable C, which is the true predictor of B (Nie et~-, 
1975). Through the use of partial correlation, the effects of 
variable Care controlled, i.e., held constant, and the relation-
ship between variables A and B tends toward zero, indicatinq that 
the variable C is the true predictor of Band that a spurious 
relationship exists between A and B. 
A second important aspect of partial correlation is its 
ability to bring to liqht interveninq linking variables. The 
search for intervening variables is directly related to the 
idea of causality in so far as it is possible to make a state-
ment such as: A leads to B which in turn leads to C. The use 
of partial correlation to determine interveninq linkinq variables 
is dependent on the ability to place a time series ordering on 
the variables (Nie et tl·, 1975). 
The third major usage of partial correlation deals with 
locating relationships where none appear to exist. This situation 
arises when theory leads to the assumption that a relationship be-
tween two variables should exist, but the data does not readily 
indicate such a relationship. In situations such as this, it is 
possible that some other variable or variables are actinq to 
suppress the relationship. These suppressor relationships often 
take the form of II A shows no re 1 ati on ship to B because A is nega-
tively related to C which in turn is positively related to B11 
(Nie et tl, 1975). Therefore A is positively related to B when the 




Partial Correlation Results: 
A weak correlation exists between sorting and foreshore slope, 
when the measures of the importance of all independent variables 
combined are considered.· Through the use of partial correlation 
the importance (contribution) of mean grain size is controlled. By 
controlling the effects of mean grain size the relationship between 
sorting and foreshore slope improves in the negative direction, 
that is sorting exhibits an inverse relationship with foreshore 
slope. This indicates that the effects of mean grain size are 
producing a spurious correlation between sortinq and foreshore 
slope. Mean qrain size is effectively masking the true relationship 
between sorting and foreshore slope. As sorting improves, (sorting 
values decreasinq) the foreshore slope increases. 
A strong positive correlation between the percent ~ravel and 
foreshore slope exists when all of the measures of importance of 
the independent variables are taken as a whole. Utilizing partial 
correlation, a spurious correlation between the percent gravel 
and foreshore slope becomes evident. The percent gravel and fore-
shore slope show a correlation coefficient of .325 when all of 
the variables are taken into account. When the effects of fore-
shore width are held constant, the correlation coefficient is 
reduced substantially to. 147. The percent gravels correlation 
with foreshore slope is a direct result of the fact that the 
gravel varies along with the foreshore width, which is the true 
predictor of foreshore slope. In this case when the effects of 
foreshore width are controlled, the foreshore slope no longer 
substantially varies with the percent gravel, indicatinq that 
the relationship between foreshore slope and foreshore width is 
acting to produce a spurious correlation between the percent qravel 
and foreshore slope. 
A strongly negative correlation exists between foreshore 
width and the percent gravel when all of the individual variable 
measures of importance are combined. When the effects of foreshore 
slope are controlled, the correlation remains negative, but to a 
lesser degree. The strong inverse relationship between foreshore 
width and percent gravel is the result of the interveninq link be-
tween foreshore slope and foreshore width. As shown, foreshore 
width's strong correlation with the percent gravel is primarily the 
result of the fact that foreshore width varies alonq with the fore-
shore slope. Foreshore slope exerts a strong influence on the re~ 
lationship between percent gravel and foreshore width, therefore 
when the effects of foreshore slope are controlled, the percent 
gravel no longer substantially varies with the foreshore width. 
The relationship between foreshore width and foreshore slope is in 
effect acting to produce a type of spurious correlation between the 
percent gravel and foreshore slope. 
A strong inverse relationship exists between mean grain size 
and foreshore slope, when the measures of importance from each 
individual variable is taken simultaneously. When the effects of 
foreshore width are controlled, the inverse relationship decreases 
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substantially. The inverse relationship between mean grain size 
and foreshore slope is heavily influenced by the fact that mean 
grain size varies with foreshore width. In this situation when 
the effects of foreshore width are held constant, foreshore slope 
no longer varies as much with mean grain size as when foreshore 
width is included. indicating that a(sliqhtly)spurious relation-
ship exists between foreshore slope and mean grain size. The 
relationship between mean grain size and foreshore width is 
acting to produce a stronger inverse relationship than actually 
exists between mean grain size and foreshore slope. 
Mean grain size shows a strong positive correlation with 
foreshore width when all of the measures of importance from.the 
combined individual variables are taken into account. When the 
effects of foreshore slope are controlled, there is a substantial 
decrease in the correlation between mean grain size and foreshore 
width. The relationship between mean grain size and foreshore 
width is a strong positive relationship. Mean qrain sizes corre-
lation with foreshore width is predominately the result of the 
fact that mean grain size varies inversely with foreshore slope, 
when the effects of foreshore slope are controlled; foreshore 
width no longer exhibits as strong a relationship with mean grain 
size. 
The cases chosen from the Auqust 1977 study period are those 
that exhibited the most information for clarifyin~ relationships 
between variables. A complete list of correlation coefficients is 
given in Table B. 
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Partial Correlation Results: 
Sorting and foreshore width exhibit a very slight positive 
relationship when the measures of importance from each individual 
variable is combined. The correlation coefficient becomes nega-
tive when partial correlation analysis is utilized and the fore-
shore slope is controlled. This absolute chan~e in the correlation 
coefficient is enough to warrant an explanation. The positive 
relationship between sorting and foreshore width becomes inverse, 
when the effects of foreshore slope are controlled, indicating that 
the foreshore slope is actinq to mask the true relationship between 
sorting and foreshore width. In effect, as sortina improves the 
foreshore width increases. 
Kurtosis exhibits a slightly negative relationship with 
foreshore width when the measures of importance of all individual 
variables are combined. When partial correlation (controllinq 
foreshore slope) is applied to this relationship, the result is a 
slightly positive relationship. The correlation is weak, however 
the absolute magnitude of change is large enough to consider. The 
initial negative relationship between Kurtosis and foreshore width 
becomes slightly positive when the effects of foreshore sJope are 
controlled. This indicates that the correlation between Kurtosis 
and foreshore width is a spurious correlation. This is borne out 
by the fact that Kurtosis correlation with foreshore width is a 
direct result of Kurtosis varying with foreshore slope, indicating 
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that foreshore slope is the actual predictor of foreshore width. 
Skewness and foreshore width exhibit a weak positive 
correlation when the measures of importance of all the independent 
variables are combined. When the effect of foreshore slope is 
controlled, through partial correlation, the relationship becomes 
negative. This inverse correlation is not a strong one but the 
absolute magnitude of change is substantial enouqh to warrant con-
sideration. Skewness shows a weak relationship with foreshore 
width however, the inverse relationship that results when the 
effects of foreshore slope are controlled indicate that foreshore 
slope is acting to mask the actual relationship between skewness 
and foreshore width. 
The cases selected from the March 1977 study were chosen 
on the basis of their ability to provide the greatest amount of 
information in clarifying existing relationships between variables. 
A complete list of correlation coefficients is given (Table C). 
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OCTOBER 
Partial Correlation Results: 
When the measures of importance of all of the independent 
variables are considered as a whole, sorting and foreshore width 
exhibit a slightly positive relationship. Through the use of 
partial correlation the effects of foreshore slope are controlled 
resulting in a decrease in the correlation coefficient to near 
zero, (a similar relationship occurs in the March 1977 study 
period) controlling for foreshore slope, it becomes evident that 
the relationship between sortinq and foreshore slope width is a 
spurious correlation. This shows that the correlation between 
sortinq and foreshore width is the result of the fact that sorting 
varies with foreshore slope which is the actual predictor of fore-
shore width. When Kurtosis and foreshore widths were considered 
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and the importance of each individual independent variables combined 
was taken into account, a negative correlation between Kurtosis and 
foreshore slope was evident. However, when the effects of fore-
shore slope were controlled for the correlation between Kurtosis 
and foreshore width, the relationship moves toward the positive, 
(a similar relationship occurs in March 1977). This is evidence 
that the relationship between Kurtosis and foreshore width is a 
spurious correlation. This is illustrated by the fact that 
Kurtosis correlation with foreshore width is the result of Kurtosis 
varying with foreshore slope, indicating that the foreshore slope 
is the actual predictor of foreshore width. 
Mean grain size and foreshore width show a stronq positive 
correlation when all of the individual variables combined are 
considered. When the effects of foreshore slooe are controlled, 
there is a substantial reduction in the correlation between mean 
grain size and foreshore width. This marked decrease in the 
correlation coefficient· is evidence that the relationship between 
mean grain size and foreshore width is a spurious one. Mean qrain 
size's correlation with foreshore width is heavily influenced by 
the fact that mean grain size varies inversely with foreshore 
slope which is the actual predictor of foreshore width (the same 
relationship occurs in the Au~ust 1977 study period). 
When the relationship between the variables skewness and 
foreshore slope are considered and the measures of importance of 
each individual variable combined is considered,a fairly stronq 
positive correlation results. However, when the effects of fore-
shore width are controlled, the correlation between skewness and 
foreshore slope is substantially reduced. This marked reduction 
indicates that the effects of foreshore width are resulting in a 
spurious correlation between skewness and foreshore slope. That 
is, skewnesses1 correlation with foreshore slope is based upon the 
fact that skewness varies with foreshore width which is the true 
predictor of foreshore slope. 
The cases considered from the October 1976 study period are 
those that provide the greatest amount of information in clarifying 
the relationships that exist between variables. A complete list of 
correlation coefficients are given (Table D). 
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Discussion of Results: 
In all a total of 12 cases were examined to determine the 
inter-relationships among the parameters utilized in this study 
to describe the foreshore areas alona the south shore of Rhode 
Island. Four cases were examined from the October 1976 study 
period, three cases were taken from the March 1977 study period 
and five cases were considered from the August 1977 study period. 
In eight of the 12 cases considered, the variable which 
exerted the greatest amount of influence upon the inter-relation-
ships among the variables measured was the foreshore slope, of 
the remaining four cases, three showed that the qreatest amount 
of influence was exerted by foreshore width. In the remaining 
case, the greatest amount of influence was exerted by mean qrain 
size. 
These results show that the foreshore slope and foreshore 
width exert the greatest amount of influence upon the other varia-
bles. It has been shown here and elsewhere (Bagnold 1940, Bascom 
1951, U.S. Beach Erosion Board 1953, Rectur, 1954, Dolan 1966, 
Ingle 1966, King 1972, and Engstrom 1974) that these two variables 
along with mean grain size are the most significant parameters 
along the foreshore areas. 
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DISCRIMINANT ANALYSIS 
Discriminate analysis is the process by which two or more 
predetermined groups or cases are distinguished from each other 
by statistically comparinq the variables within the groups or 
cases. In this study, headland and barrier beach areas have 
been selected as possible groupings (Gautie, 1977). To provide 
a basis for distinguishing between the groups, a set of discrim-
inating variables was selected that measure characteristics on 
which the two groups were expected to differ. The variables 
chosen were mean grain size, sorting, skewness, Kurtosis, fore-
shore slope, foreshore width, and the percent gravel. 
Discriminate analysis attempts to discriminate between 
groups by transforming an original set of measurements (variables) 
into one or more linear combinations of discriminating variables. 
The transformed variables represent the samples position along a 
line defined by the linear discriminate function. The process 
of discriminate analysis searches for one orientation along which 
the two clusters· (headland vs. barrier beach) of points have the 
greatest separation, while simultaneously each cluster has the 
least inflation (Davis, 1973). 
The maximum number of discriminate functions possible for 
any given set of cases is either one less than the number of 
groups or equal to the number of discriminatin~ variables, which-
ever is less. There are two criteria by which independent 
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variables are selected for inclusion in the discriminate analysis 
function, direct and step-wise. The direct method used for this 
analysis includes all of the independent variables intu the 
analysis concurrently, regardless of the discriminating power of 
each of the independent variables. The direct method was chosen 
because it includes all of the independent variables, i.e., all 
of the information available. 
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Discriminate analysis was utilized to statistically separate 
the headland areas from barrier beach areas. Previous to perform-
ing discriminate analysis, each station was classified as either 
a headland area or a barrier beach area based upon physiographic 
features inferred from field observations, aerial photographs, and 
7-1/2 min. topographic maps. 
AUGUST 
Headland vs. Barrier Beach Differentiation: 
During the August 1977 study period, 78 stations were ini-
tially classified as barrier beach areas, and 16 stations were 
initially classified as headland areas. Based ~pan the variables 
measured (Ml, 0, SK, KG, foreshore slope, foreshore width, and 
percent gravel) discriminate analysis statistically grouped 69 
cases as belonging to the barrier beach group and 12 cases as be-
longing to the headland area group. 
The initial groupings agreed with the statistical groupings 
for headland areas 75% of the time, while the barrier beach 
groupings agreed 88.5% of the time (Table E). 
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The discrepancies in classification in the headland areas 
(Table F) occur at Station 39 located at the eastern edqe of the 
Weekapaug Breachway (Fig. 26 ), Station 44 located at the eastern 
edge of Weekapaug Point, Stations 91 and 92 located at the western 
edge of Matunuck Point (Fig. 2 ). The explanation for the dis-
crepancies in classification of Stations 44, 91, and 92 is that 
these stations are located in areas of transition from barrier 
beach to headland areas, station No. 391 s misclassification is 
the result of its location and the fact that it represents a 
pocket beach area within the headland. 
The discrepancies in classification in barrier beach 
areas (Table G) occur at Station 18 located at the eastern edge 




of Watch Hill Point, Station 50 located immediately west of 
Quonochontaug Breachway, Stations 65 and 67 situated near the 
center of East Beach, Station 77 located near the center of 
Green Hill.Beach, Station 81 located at the eastern edqe of 
Green Hill Point, Station 87 located near the center of Moon-
stone Beach, and Stations 107 and 111 located within the Point 
Judith Harbor of Refuge (Fig. 2). 
The discrepancies at Stations 18 and 81 are the result of 
the stations being located in areas of transition from barrier 
beach to headland areas. The difference in Station 501 s _group-
ing is attributed to its proximity to the Quonochontaug Breach-
way. Stations 107 and 111 are heavily influenced by man. The 




Differentiation Headland vs. Barrier: 
During the March 1977 study oeri od, 2.3 cases were i ni ti ally 
grouped as barrier beach areas and 8 were grouped as headland 
areas. Based upon the variables measured in this study, discrim-
inate analysis statistically classified 18 areas as·barrier beach 
and 5 areas as headland. The predicted groupincis for headland 
areas coincide with those classified by discriminate analysis 
75.0% of the time, while the barrier beach areas classification 
coincides 78.3% of the time (Table H). 
The headland areas that show a discrepancy between the two 
classifications are Stations 91 and 96 (Table I). Located in the 
~atunuck Point area, Station 91 can be considered as a transitional 
area from barrier beach to headland area (Fiq. 2), Station 96 is 
located in a protected area (Fiq.27). 
The discrepancies in classification in the barrier beach 
areas (Table J) occur at Stations 17 located at the eastern edge 
of Watch Hill Point, Station 25 situated at the center of Misquami-
cut Beach, Station 46 located at the eastern edge of Weekapaug 
Point, Station 61 located at the eastern edge of 0uonochontau~ 
Point, and Station 65 situated at the center of East Beach (Fiq.2 ). 
The explanation for these discrepancies is that Stations 
17, 46, and 61 are all situated at the eastern edges of headland 
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areas, that are areas of transition from headland to barrier 




Differentiation Headland vs. Barrier: 
Of the 30 stations surveyed durinq the October 1976 study 
period, 26 were intially classified as barrier beach·areas and 
4 stations were classified as headland areas. Discriminate 
analysis statistically ~rouped 21 of the 26 barrier beach areas 
as belonging in the barrier beach classification. The initial 
and statistical classifications agree 80.8% of the time (Table 
K). Headland areas are not considered due to the limited number 
of stations. 
The discrepancies in classification of barrier beach areas 
(Table L) occur at station 9 located west of a jetty on Napatree 
Beach, Station 50 situated immediately west of the Quonochontaug 
Breachway, Station 62 located near the access area for East 
Beach, and Station 83 located near the Green Hill Point area 
(Fig. 2). 
The discrepancy in classification at Station 9 can be 
attributed to its proximity to a jetty, Station 50 is located 
adjacent to the Quonochontaug Breachway, Station 62 is influenced 
by its proximity to the access area for East Beach and Station 83 
is located in an area of transition between headland and barrier 
beach. Station 68 is located in an area of maximum drift (Donovan, 
1977). 
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Discussion of Results: 
The use of discriminate analysis reinforces the initial 
physiographic divisions of the Rhode Island south shore into 
headland and barrier beach areas. The majority of those areas 
that are statistically more closely associated with the 
groupings other than that in which they were initially placed 
are located in areas of transition between headland and barrier 
beach areas, or are influenced by human activity. These results 
indicate that the variables chosen do adequately describe the 
differences between headland and barrier beach areas. 
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FACTOR ANALYSIS 
Factor analysis was utilized for its data reduction capa-
bility. Factor analysis serves to show any underlyinq pattern or 
relationship that exists within the data set. This is accomplished 
by a reduction of data into a smaller set of factors or components 
that may be utilized as source variables that account for anv 
inter-relationships observed in the data (Rummel, 1970). 
Application of factor analysis consists of three general 
categories: (1) exploratory uses - the exploration and detection 
of patterning of variables with a view to the discovery of new 
concepts and possible data reduction, (2) confirmatory uses -
the testing of hypotheses about the structurin~ of variables in 
terms of the expected number of significant factors and factor 
loadings, and (3) uses as a measuring device - the construction 
of indicies to be used as a new variable in.later analysis (Kim, 
1975). 
Factor analysis is a multi-stage process, which is generally 
defined as: (1) preparation of the correlation matrix, (2) ex-
traction of the initial factors (exploration of possible data re-
duction) and (3) the rotation to a terminal solution, i.e., the 
search for simple and interpretable factors (Kim, 1975). 
A series of options areavailable for each of the three afore-
mentioned stages. The options available for Stage l are R-type 
factor analysis vs. Q-type factor analysis; Stage 2 defined vs. 
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inferred factors; and orthogonal rotation vs. oblique rotation 
in Stage 3 (Davis, 1970). The options selected for this study 
were R-type factor analysis which calculates the correlations 
between variables, and defined factors which allow for exact 
mathematical transformation of the original data (Kim, 1975). The 
extraction of initial factors was accomplished through the use 
of principal-component analysis. Principal component analysis 
transforms a given set of variables into a new set of composite 
variables (principal components), each of which is ortho0onal 
(uncorrelated) to each other. The result of this analysis is a 
linear combination of variables that best describes the data in the 
sense that this particular combination of variables accounts for a 
greater amount of variance in the data than any other linear com-
bination of variables. This process is repeated to define a 
second linear component, which is the second best linear combina-
tion of variables. The second linear component accounts for the 
most residual variance after the effects of the first component is 
removed from the data. Linear components are defined until all of 
the variance in the data has been removed. 
The oblique rotation option was chosen for implementation in 
staqe 3 of the factor analysis. The reason behind employing a ro-
tation method is to achieve a simpler and theoretically more 
meaningful factor pattern. The obli~ue rotation option was selected 
in that it allows for the possibility that the factors may be. 
correlated. The oblique rotation allows the initial factor axis 
to rotate freely to best summarize any clustering of variables. 
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AUGUST 
Analysis of Components: 
The result of principle component analysis from the Auqust 
1977 study period indicate that the mean grain size is the 
primary contributor and to a lesser deqree, foreshore slope and 
foreshore width in accounting for the sample variation (Enqstrom, 
1974, Nordstro~ 1977)(Table M). Factor l accounts for 64.2% of 
the sample variation. Factor 2, which is principally controlled 
by sorting and foreshore slope accounts for 23.8% of the remain-
ing variance (Miller and Zeiqler 1958, Engstrom,1974). Based 
upon a combination of factors l and 2, 88% of the sample variance· 
during the Auqust 1977 study period can be explained (Table N). 
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Analysis of Components: 
Principal component analysis performed on the March 1977 
samples indicate that foreshore slope is the primary contributing 
variable in explaining the sample variance. In addition to 
foreshore slope, foreshore width and sortino account for a sub-
stantial portion of the remaining sa~ple variation (En~strom 
1974) (Table 0). Factor l accounts for 66.3% of the sample 
variation during the March 1977 study period (Table P). Factor 
2, which is principally controlled by sortin~ accounts for the 
remaining 33.7% of the unexplained variance (Miller and Zeiqler 
1958). The combined explained variance by Factors l and 2 is 
100% (Table P). 
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OCTOBER 
Analysis of Components: 
The results of principal component analysis for the October 
1976 sampling period indicate that foreshore slope and foreshore 
width are the strongest contributors in explaining sample variance, 
for Factor l. Factor l accounts for 70.3% of the unexplained 
variance. Sorting is the principal contributor in explaininq the 
variation for Factor 2 (Table Q), (Miller and Zeigler,1958). 
Factor l and Factor 2 combined explain 100% of the sample varia-
tion (Table R). 
Discussion of Results: 
Factor analysis was employed to test the hypothesis that 
the controlling variables along the southshore of Rhode Island are 
foreshore slope, foreshore width, and to a lesser extent, mean 
grain size. The results of principal-component analysis confirms 
this hypothesis, (similar results were achieved through partial 
correlation). In addition to the findinqs, the more subtle 
influence of sorting surfaced. In all three study periods, sorting 




Utilizing sediment and beach profile parameters the Rhode Island 
south shore can be divided into western, eastern and central sections. 
The western and eastern areas are similar, but differ from the central 
portion in sediment and beach profile parameters. 
The western (Napatree Beach to Atlantic Beach) and eastern (Mat-
unuck Point to Point Judith) portions of the Rhode Island coast exhibit 
a seasonal variation in discriminating parameters from March to October. 
Mean grain size shows a decrease, the sediments become better sorted, 
fore shore slope decreases and foreshore width increases. The decrease~ 
in mean grain size reflects the decreasing power of the waves to trans-
port and concentrate the coarser sizes, while the improvement in sorting 
is related to the decrease in mean grain size. The finer the sediments 
the smaller the size range they encompass with the resultant being an 
improvement in sorting, the limiting factor being the maximum sediment 
size. Foreshore slope decreases in response to the decrease in mean 
grain size and improved sorting. Foreshore width increases as mean grain 
5ize decreases, resulting in lower foreshore slope and improved sorting. 
The change in mean grain size: is the focus point for the relation-
ships exhibited among the discriminating parameters. An increase in mean 
grain size results in an increase in the maximum grain size, this re-
moves the limiting factor upon sorting the result being poorer sorting. 
The increase in mean grain size results in an increase in :percolation 
thus reducing the velocity of the backwash and prevents it from decreas-
ing the foreshore gradient, resulting in a reduction of the foreshore 
width. 
The central portion (Weekapaug Point to Moonstone Beach) of the 
Rhode Island south shore does not follow the patterns established along 
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the western and eastern portions of the shoreline. Parameter fluctua-
tions along the central portion of the shoreline do not exhibit a reg-
ular seasonal pattern. The fluctuations are varied and in some areas 
no change was evident. 
The lack of continuity along the Rhode Island south shore can be 
partially attributed to; l)the sheltering effect of Block Island on thr 
western portion of the coast and the location of Point Judith Breakwater 
in the eastern section; 2)refraction patterns produced by the location 
of Block Island offshore; 3)the presence of 3 stabilized inlets in the 
central portion of the coast. 
Block Island effectively shelters the western portion of the Rhode 
Island coast from southeast swells. The eastern portion of the coast is 
protected from southeast·:swells by the Point Judith Breakwater. These two 
areas are thus primarily influenced by waves from the southwest and south-
southwest. The prevailing (greatest percentage of time) southwest and 
south-southwest winds serve to strengthen the easterl (west to east) drift 
,, 
pattern along the western and eastern portions of the Rhode Island coast. 
These winds, blow opposite to the general westerly (east to west) drift 
pattern in the Charlestown Inlet to Matunuck Point areas. The sediment 
patterns produced along the western and eastern portions of the coast by 
waves emanating from the southwest and south-southwest are disrupted in 
the central portion of the coast. The waves are refracted and refocused 
westward from Green Hill Beach to west of Quonochontaug Breachway. 
The sediment patterns produced by waves emanating from the south-
west and south-southwest may also be disrupted by the higher energy 
swells from the southeast. Southeast swells contain 70% more energy than 
waves from other directions (Raytheon, 1970). 
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Block Island causes complex refraction patterns which result in 
wave rays that have the same deep water direction to impinge at right 
angles to eachother along the central portion of the coast (Swanson 
and Spaulding, 1977). The result being a disruption of any pattern 
that might develop similar to that of the western and eastern portions 
of the coast. 
The central portion of the coast is characterized by a distinct 
lack of fine material in comparison with the western and eastern portions. 
The presence of 3 stabilized in this central area may be partiaily 
responsible for this lack of relatively finer sediments. Increased vel-
ocities generated by the ebb and flood flows in these inlets could pos-
sibly create a disturbance in the nearshore drift pattern. The lack of 
fine materiil in this central area of the coast can be attributed to the 
microtidal range and the currents generated through the inlets. 
The flood flows produce' velocities generally strong enough to trans-
port fine material into the inlets where they are deposited as flood tidal 
deltas. The returning ebb flow has only enough energy to transport rel-
atively insignificant amounts of sediment which tends to be redistributed 
by waves faster than it can accumulate. This dominance of flood over ebb 
flows is evidenced by the poor development of ebb tidal deltas in com-
parison to the flood tidal deltas. 
Transect locations where erosional rates (Regan, 1976) are abqve 
mean annual aver~ge have foreshore areas that are generally composed 
of material coarser than those locations with erosional rates below the 
mean annual average. This trend is similar to the one found by Dal Cin 
(1976) in his study of the Italian coast. 
To maximize the utilization of the Rhode Island coastline equlibrium 
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conditions between process (wind, wave and tidal conditions) and 
response (mean grrin size, sorting foreshore slope, and foreshore width) 
variables needs t be attained. These equlibrium conditions are diff-
erent for each area along the south shore of Rhode Island. The attain-
ment of equlibrium conditions is highly dependant on the tidal range, 
~ave characteristics, and aviable sediment sizes. 
Beach profile surveys, sediment analysis, and weather data indicate 
that the western and eastern beaches were at or close to attaining the 
mature (equlibrium) stage in the beach cycle during the October 1976, 
and the August 1977 study periods. The overall beach was well developed 
(wide beach, low foreshore angle) during these two study periods. Sed-
iments tended to be somewhat finer and better sorted during these periods 
thanin the March 1977 study period. 
This data indicates that for the lower energy wester and eastern 
portions of the Rhode Island coastline equlibrium conditions can be 
best attained by a combination of a fine sediment mode , that is well 
sorted and placed at a low foreshore angle with a wide areal extent. 
The conditions for equlibrium along the higher energy central 
area of the Rhode Island shoreline are different from those at the westQ 
ern and eastern areas and are more difficult to define. This being the 
result of the complex refraction patterns generated by the location of 
Block Island offshore, and the presence of the 3 stabilized inlets and 
the increased mobility of the beaches in response to changing wind/wave 
regimes. 
Based upon beach profile survey data, sediment analysis, and weather 
data the central portion of the Rhode Island south shore most closely 
approximates the mature (equlibrium) stage of the beach cycle during 
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the August 1977 study period. The beaches were well developed (sediment 
size was finer, and the foreshore width was wider) when compared to 
the October 1976 and March 1977 study periods. The increased mobility 
'(responsiveness) of the central beach areas is the result of coarser 
sediment size and the higher wave energy. 
In the central beach areas of the Rhode Island south shore equlib-
rium conditions can be best attained by a combination of relatively 
coarse, well sorted sediment placed at a moderate foreshore angle and 
width, in comparison to the western and eastern beach areas. 
In general when comparing the discriminating parameters for the 
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entire Rhode Island south shore from each of the 3 study periods, the 
mature stage of the beach cycle (equlibrium conditions) were most closely· 
approximated when the sediment sizes were finer, the foreshore slope 
was decreased, sorting improved and the foreshore width increased. For 
each of the 3 segments (western, eastern, and central) equlibrium con-
ditions were most closely attained during the months of August (all:ateas) 
October (western and eastern areas only). 
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TABLES 
Explanation of Tables: 
In Tables A through R, VAROOl represents mean grain 
size, VAR002 represents sorting, VAR003 represents skewness, 
VAR004 represents kurtosis, VAROOS represents foreshore slope, 





































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Discriminant analysis groupings for August. 
1977; Group 1 represents H~adland 
Areas. Group 2 represents barrier 
beach. 
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Prediction Results: Predicted Group Membership 
Actual Group No. of Cases Group 1 Group 2 
Group 1 16 12 4 
75.0% 25.0% 
Group 2 78 9 69 
11.5% 88.5% 
% of 11grouped11 cases 
correctly classified: 86. 17% 
TABLE F 
Listinq of Headland Area Stations. **** 
indicates stations where discrepancies 
occur. Actual station numbers 
are in ( ) August 1977. 
Case Sta ti on Actual Highest Probability 2nd Highest 
Subfi 1 Seqnum. Location Group Group: P(x/g) P(g/x) Grp.P(g/x) 
_Augu 1. (4) 1 1 0.999 0.918 2 0.082 
'Augu 30. (39) l**** 2 0.986 0.960 1 0.040 
Augu 31. (40) 1 1 1. 000 0.804 2 0.196 
Augu 32. (42) 1 1 0.997 0.939 2 0.061 
Augu 33. (44) l**** 2 1.000 0.853 1 0. 147 
Augu 40. (51) 1 1 1.000 0.915 2 0.085 
Augu 4.1. (55) 1 1 Q.996 0.535 2 0.465 
Augu 42. (56) 1 1 1.000 0.916 2 0.084 
Augu 43. (58) 1 1 1. 000 0. 811 2 0. 189 
Augu 76. ( 91 ) l**** 2 1. 000 0.649 1 0.351 
Augu 77. (92) l**** 2 1. 000 0.892 1 0. 108 
Augu 78. (93) 1 1 0.853 0.986 2 0.014 
Augu 79. (94) 1 1 0.529 0.995 2 0.005 
Augu 80. (95) 1 1 0.225 0.998 2 0.002 
Augu 81. (96) 1 1 1. 000 0.676 2 0.324 
Augu 82. (98) 1 1 1.000 0.824 2 0. 176 
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TABLE G 
Listing of Barrier Beach Area 
Stations. **** indicates stations 
where discrepancies occur. Actual 
station numbers are in ( ) . 
August, 1977 
Case Station Actual Highest Probability 2nd Hi qhes t 
Subfi l Seqnum Location Group Group P(X/G) P(G/X) Grp. P(G/X) 
Augu 2. (5) 2 2 1.000 0.748 l 0.252 
Augu 3. (6) 2 2 1.000 0.848 l 0. 152 
Augu 4. (7) 2 2 0.814 0.988 l 0.012 
Augu 5. (8) 2 2 0.901 0.982 l 0.018 
Augu 6. ( 9) 2 2 0.999 0.601 l 0.399 
Augu 7. ( l O) 2 2 0.974 0.968 l 0.032 
Augu 8. ( 17) 2 2 1.000 0.864 1 0. 136 
Augu 9. ( 18) 2 **** 1 0.999 0. 595 2 0.405 
Augu 10. (19) 2 2 1.000 0.717 l 0.283 
Augu 11. (20) 2 2 1.000 0.840 l 0. 160 
Augu 12. ( 21 ) 2 2 0. 952 0.975 l 0.025 
Augu 13. (22) 2 2 1. 000 0.913 l 0.087 
Augu 14. (23) 2 2 0.954 0.974 l 0.026 
Augu 15. (24) 2 2 0.973 0.968 l 0.032 
Augu 16. ( 25) 2 2 1.000 0.912 1 0.088 
Augu 17. (26) 2 2 1. 000 0.855 l 0.145 
Augu 18. (27) 2 2 1.000 0.858 1 0. 142 
Augu 19. (28) 2 2 1.000 0.836 1 0. 164 
Augu 20. (29) 2 2 1. 000 0.879 1 0. 121 
Augu 21. (30) 2 2 1.000 0.770 l 0.230 
Augu 22. ( 31) 2 2 0.985 0.961 l 0.039 
" Augu 23. (32) 2 2 1.000 0.749 l o. 251 
Augu 24. (33) 2 2 1.000 0.647 1 0.353 
Augu 25. (34) 2 2 1. 000 0. 881 l 0.119 
Augu 26. (35) 2 2 1.000 0.859 1 0. 141 
Augu 27. (36) 2 2 0.986 0.960 l 0.040 
Augu 28. (37) 2 2 0.990 0.955 l 0.045 
Augu 29. (38) 2 2 1.000 0. 881 l 0. 119 
Augu 34. . ( 45) 2 2 1. 000 0.853 1 0. 147 
Augu 35. ( 46) 2 2 1.000 0.769 l 0. 231 
Augu 36. ( 47) 2 2 1.000 0.689 l 0. 311 
Augu 37. ( 48) 2 2 1.000 ·o.709 1 0. 291 
Augu 38. (49) 2 2 0.996 0.942 1 0.058 
Augu 39. (50) 2 **** l 0.900 0.982 2 0.018 
Augu 44. (59) 2 2 0.995 0. S21 l 0.479 
Augu 45. (60) 2 2 0.944 0.976 l 0.024 
Augu 46. (61) 2 2 1.000 0.687 l 0.313 
Augu 47. (62) 2 2 1.000 0.845 l 0. 155 
Augu 48. (63) 2 2 1.000 0.701 l 0.299 
Augu 49. (64) 2 2 1. 000 0.633 l 0.367 
Augu 50. (65) 2 **** l 1.000 0.641 2 0.359 .. 
cont.) 
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TABLE G, Listing of 
Barrier Beach Area Stations) 
Case Sta ti on Actual Highest Probability 2nd Highest 
Subfi l Seqnum Location Group Group P(X/G) P(G/X) Grp. P(G/X) 
Augu 51. (66) 2 2 0.999 0.614 l 0.386 
Augu 52. (67) 2**** l l. 000 0.837 2 0.163 
Augu 53. ( 68) 2 2 l. 000 0.791 l 0.209 
Augu 54. (69) 2 2 1.000 0.690 l 0.310 
Augu 55. (70) 2 2 l. 000 0.843 l 0. 157 
Augu 56. (71) 2 2 0.999 0.625 l 0.375 
Auqu 57. (72) 2 2 l. 000 0. 821 l 0. 179 
Augu 58. (73) 2 2 0.931 0.978 l 0.022 
Augu 59. (74) 2 2 1.000 0.845 l 0.155 
Augu 60. (75) 2 2 0.999 0.615 l 0.385 
Augu 61. (76) 2 2 l. 000 0.877 l 0. 123 
Augu 62. (77) 2**** l 1.000 0.650 2 0.350 
Augu 63. (78) 2 2 0.998 0.938 l 0.062 
Augu 64. (79) 2 2 l. 000 0.890 l 0. 110 
Augu 65. (80) 2 2 0.999 0.600 l 0.400 
Augu 66. (BT) 2**** l 1.000 0.742 2 0.258 
Augu 67. (82) 2 2 0.999 0.602 l 0.398 
Augu 68. (83) 2 2 l. 000 0.901 l 0.099 
Augu 69. (84) 2 2 0.999 0. 595 l 0.405 
Augu 70. (85) 2 2 1.000 0.896 l 0. l n4 
Augu 71. (86) 2 2 1.000 0.895 l 0.105 
Augu 72. (87) 2**** l l. 000 0.700 2 0.300 
Augu 73. (88) 2 2 0.993 0. 950 l 0.050 
Augu 74. (89) 2 2 1.000 0.857 l 0.143 
Augu 75. (90) 2 2 1.000 0. 781 l 0. 219 
Augu 83. (99) 2 2 1.000 0. 859 l 0. 141 
,, Augu 84. ( l 00) 2 2 0.999 0.923 l 0.077 
Augu 85. ( l 01 ) 2 2 0.999 0.922 l 0.078 
Augu 86. ( l 02) 2 2 1. 000 0.787 l 0. 213 
Augu 87. ( 103) 2 2 0.979 0.965 l 0.035 
Augu 88. ( l 04) 2 2 1. 000 0.709 l 0. 291 
Augu 89. ( l 05) 2 2 0.997 0.942 l 0.058 
Augu 90. ( l 06) 2 2 l. 000 0.907 l 0.093 
Augu 91. ( l 07) 2**** l 1.000 0.834 2 0.166 
Augu 92. ( 111) 2**** l l. 000 0.855 2 0. 145 
Augu 93. ( 112) 2 2 l. 000 0.734 l 0.266 
Augu 94. ( 113) 2 2 1. 000 0.695 l 0. 305 
TABLE H 
Discriminant Analysis Groupings 
for March 1977. Group 1 represents 
Headland Areas, Group 2 represents 
Barrier Beach Areas. 
Prediction Results: Predicted 
Group l 
Group Membership 
Actual Group No. of Cases 
Group l 8 










Percent of "Grouped" Cases correctly classified: 77.42% 
TABLE I 
Lis ti nq of Headland Area Stations. 
**** indicates stations where dis-
crepancies occur. Actual station numbers 
are in ( ) . March 1977 
Case Sta ti on Actual Highest • Probability 2nd 
Subfi l Seqnum Location Group Grouo P(X/G) P(G/X) Grp. 
Marc 9. ( 42) l l 0.985 0. 921 2 
Marc l O. (44) l l l. 000 0.834 2 
Marc 13. (53) l l l. 000 0. 725 2 
Marc 14. ( 57) l l 1.000 0.688 2 
Marc 23. (91) l**** 2 1.000 0.745 l 
Marc 24. (92) l l 1.000 0.654 2 
Marc 25. (93) l l 0.465 0.988 2 













Listing of Barrier beach area stations. 
**** indicates stations where discrepancies 
occur. Actual station numbers are in ( ) 
March 1977 
Case Station Actual Hiqhest Probabi 1 ity 2nd Highest 
Subfil Seqnum Location Group Group P(G/X) P(G/X) Grp. P(G/X) 
Marc l. (8) 2 2 0.999 0.873 l o. 127 
Marc 2. ( 10) 2 2 l. 000 0.707 1 0.293 
Marc 3. ( 17) 2**** l 0.999 0.533 2 0.467 
Marc 4. (21) 2 2 0.993 0.905 1 0.095 
Marc 5. (23) 2 2 0.993 0.905 1 0.095 
Marc 6. (25) 2**** 1 1.000 0.820 2 0.180 
Marc 7. (30) 2 2 1. 000 0.785 1 0.215 
Marc 8. (37) 2 2 0.973 0.932 l 0.068 
Marc 11. (46) 2**** 1 1.000 0.788 2 0.212 
Marc 12. (48) 2 2 0.996 0.894 1 0.106 
Marc 15. ( 61 ) 2**** 1 0.999 o. 518 2 0.482 
Marc 16. (65) 2**** l 1.000 0.792 2 0,208 
Marc 17. (73) 2 2 1. 000 0.823 1 o. 177 
Marc 18. (78) 2 2 l. 000 0.640 1 0.360 
Marc 19. (80) 2 2 0.944 0.947 1 0.053 
Marc 20. (82) 2 2 l. 000 0.761 1 0.239 
Marc 21. (87) 2 2 1.000 0.769 l 0. 231 
Marc 22. (89~ 2 2 1.000 0.827 1 0.173 
Marc 27. ( 100 2 2 1.000 0.797 l 0.203 
Marc 28. (102) 2 2 1.000 0.782 1 0.218 
•' Marc 29. ( l 05) 2 2 1.000 0.843 l 0.157 
Marc 30. ( 107) 2 2 1.000 0.580 l 0.420 
Marc 31. ( 113) 2 2 1.000 0.681 l 0.319 
TABLE K 
Discriminant Analysis Grouping for 
October 1976, Group 2 repre-
sents Barrier beach area. 
Prediction Results: 
Predicted Group Membership 
Actua 1 Group No. of Cases Group 1 Group 2 
Group 2 26 5. 
19.2% 





Listing of Barrier beach Area Stations. 
**** indicates stations where discrepancies 
occur. Actual Station numbers are in ( ). 
October 1976 
Case Station Actual Highest Probability 2nd 
Subf i 1 Seqnum Location Group Group P(X/G) P(G/X) Grp. 
Octo 1. ( 5) 2 2 0.998 0,891 1 
Octo 2. ( 7) 2 2 0.985 0.928 1 
Octo. 3. (9) 2**** 1 0.999 0.532 2 
Octo 4. ( 17) 2 2 1 .000 0.632 1 
Octo 5. (20) 2 2 0,997 0.898 1 
Octo 6. ( 24) 2 2 1.000 o. 724 1 
Octo 7. (30) 2 2 1.000 o. 740 l 
Octo 8. (34) 2 2 0.996 0.905 1 
Octo 9. (38) 2 ?. 0.976 0.937 1 
Octo 11. (45) 2 2 0.999 0.536 l 
Octo 12. (50) 2**** 1 0,994 0.912 2 
Octo 14. ( 59) 2 2 1.000 0.837 l 
Octo 15. ( 61) 2 2 0.898 0.963 l 
Octo 16. . ( 62) 2**** 1 1.000 0.573 2 
Octo 17. (68) 2**** l 1. 000 0.649 2 
Octo 18. ( 72) 2 2 1.000 0.623 1 
Octo 19. (73) 2 2 1.000 0.610 1 
Octa 20. ( 77 ~ 2 2 1.000 0.825 l 
Octa 21. (80 2 2 1.000 0.689 l 
Octa 22. (83) 2**** l 1.000 o. 724 2 
Octa 23. (86) 2 2 1.000· 0.592 1 
Octa 26. (99) 2 2 0.999 0.881 l 
Octa 27. ( l 03) 2 2 0.956 0,948 l 
Octa 28. ( l 06) 2 2 l. 000 0.864 l 
Octa 29. ( 107) 2 2 l .000 0 .685 l 























































































Factor Loadings, March 1977 






















Factor Loadings, 1976 
Factor 1 Factor 2 
VAROOl -0.37569 ·0.41558 
VAR002 -0.36682 -0.59936 
VAR003 0.44305 0.33967 
VAR004 0.38023 0.22439 
VAROOS 0.79880 -0.18198 
VAR006 -0.75656 0.20379 
TABLE R 
Percent Explained Variance, 
October 1976 
Factor Eigenvalue Pct. of Var. Cum. Pct. 
1 1.82704 70.3 70.3 
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SAMPLE #4 SAMPLE #5 
0 Wt.% Cum. \·Jt. % 0 Wt.% Cum. ~Jt. % 
-3.00 0.0 0.0 -3.00 0.0 0.0. 
-2.75 2.28 2.28 -2.75 0.0 0.0 
-2.50 3.01 5.29 -2.50 0.0 0.0 
-2.25 0.85 6. 14 -2.25 0.0 0.0 
-2.00 3.58 9. 72 -2.00 0.0 0.0 
-1.75 3.70 13.42 -1.75 0.0 0.0 
-1. 50 8.93 22.35 -1. 50 0.0 0.0 
- 1. 25 7.89 30.24 -1. 25 2.94 2.94 
-1.00 10.30 40.54 -1.00 1.32 4.26 
-0.75 8.34 48.88 -0.75 2.41 5.49 
-0;50 12. 14 61. 02 -0.50 3.63 7.90 
-0.25 11. 60 72. 62 -0.25 4.38 11. 53 
0.0 7 .92 80.54 0.0 4.73 15.91 
0.25 5.07 85.61 o.~5 5.95 20.64 
0.50 4.34 89.95 0.50 5.88 26.59 
0.75 2.40 92.35 0.75 10.33 32.47 
1.00 1. 71 94.06 1.on 18. 74 42.80 
1. 25 1. 33 95.39 1.25 33.67 61. 54 
1.50 0.92 96. 31 1. 50 2.86 95.21 
1. 75 0.44 96.75 1. 75 1. 13 98.07 
2.00 0.48 97.23 2.00 0.73 99.20 
2.25 0.32 97.55 2.23 0.0 99.93 
2.50 0.44 97.99 2.50 0.0 99.93 
2.75 1. 96 99.95 2.75 0.0 99.93 
SAMPLE #6 SAMPLE #7 
' 0 Wt.% Cum. vJt. % 0 \~t .% Cum. Wt. % 
-3.00 0.0 0.0 -3. 00 0.0 0.0. 
-2.75 0.0 0.0 -2.75 0.0 0.0 
-2.50 0.0 0.0 -2.50 0.0 0.0 
-2.25 0.0 0.0 -2.25 0.0 0.0 
-2.00 0.0 0.0 -2.00 0.0 0.0 
-1.75 0.0 0.0 -1.75 0.0 0.0 
. -1.50 0.0 0.0 - 7. 50 0.0 0.0 
-1.25 4.37 4.37 -7.25 l. 78 l. 78 
- 1.00 1. 45 5.82 -7.00 2.85 4.63 
-0.75 1. 48 7.30 -0.75 3.26 7.89 
-0.50 3.30 70.60 -0.50 6. 53 14.42 
-0.25 3.64 14.24 -0.25 4. 13 18. 55 
0.0 4. 61 78. 85 0.0 3.44 21.99 
0.25 4.39 23.24 0.25 2.32 24.31 
0.50 4.25 27.49 0. 50 2.04 26.35 
0.75 4.68 32. 17 0.75 2.29 28.64 
l. 00 4. 61 36. 78 7.00 2.22 30.86 
1. 25 8.79 45.57 l. 25 2. 75 33.61 
l. 50 19.62 65. 19 l. 50 4.70 37.71 
l. 75 22.95 88. 74 l. 75 4.18 41.89 
SAMPLE #6) SAMPLE #7) 
0 \1t. % Cum. \~t. % 0 ~·Jt. % Cum. ~It. % 
2.00 9.83 97.97 2.00 7. 86 49.75 
2.25 l. 21 99. 18 2.25 8.55 58.30 
2.50 0.75 99.93 2.50 14.24 72. 54 
2.75 0.0 99.93 2.75 27.38 99.92 
SAMPLE #8 SAMPLE #9 
0 Wt.% Cum.Wt. % 0 Ht. % Cum. Wt. % 
-3.00 0.0 0.0 -3.00 0.0 0.0. 
-2.75 0.0 0.0 -.275 0.0 0.0 
-2. 50 0.0 0.0 -2.50 0.0 0.0 
-2.25 0.0 0.0 -2.25 0.0 0.0 
-2.00 0.0 0.0 -~.00 0.0 0.0 
-1.75 0.0 0.0 -1.75 0.0 0.0 
-1.50 0.0 0.0 -1.50 0.0 0.0 
-1.25 l. 85 l. 85 - l. 25 0.0 0.0 
-1.00 0.80 2.65 -1.00 0.0 0.0 
-0.75 0.37 3.02 -0.75 0.0 0.0 
-0. 50 1. 17 4.19 -0.50 0.0 0.0 
-0.25 l. 04 5.23 -0.25 0.0 0.0 
0.0 l. 20 6.43 0.0 0.0 0.0 
0.25 l. 04 7.47 0.25 0.84 0.84 
0.50 2.03 9.50 0.50 l. 25 2.09 
0.75 2.44 11.94 0.75 2.43 4.52 
1.00 3.32 15. 26 1.00 21. 20 25. 72 
1. 25 4. 98 20.24 1. 25 13. 51 39.23 
1. 50 7.23 27.47 1. 50 37.73 76.96 
1. 75 7. 16 34.63 1. 75 14. 80 91. 76 
2.00 11. 09 45.72 2.00 6.02 97.78 
2.25 7.05 52.77 2.25 1. 28 99.06 
2.50 24.05 76.82 2.50 0.98 100.04 
2.75 23.09 99.91 2.75 0.0 100. 04 
SAMPLE #10 SAMPLE #17 
0 Ht. % Cum. Wt. % 0 \lit. % Cum. Wt. % 
-3. 00 0.0 0.0 -3.00 0.0 0.0 
-2.75 0.0 0.0 -2.75 0.0 0.0 
-2.50 0.0 0.0 -2.50 0.0 0.0 
-2.25 0.0 0.0 -2.25 0.0 0.0 
-2.00 0.0 0.0 -2.00 0.0 o:o 
-1.75 0.0 0.0 -1. 75 0.0 0.0 
-1.50 0.0 0.0 -1.50 0.0 0.0 
-1.25 0.19 0.19 -1.25 2.40 2.40 
-1.00 0.90 l.09 -1.00 0.85 3.25 
-0.75 l. 46 2.55 -0.75 0.54 3.79 
-0. 50 l. 97 4.52 -0.50 0.98 4. 77 
-0.25 2.02 6.54 -0.25 l. 17 5.94 
0.0 2.93 9.47 o.O 1.06 7.00 
0.25 2.67 12. 14 0.25 l. 44 8.44 
0.50 0.0 12. 14 0.50 • 2.07 10. 51 
0.75 0.0 12. 14 0.75 3. 18 13.69 
1.00 3.69 15. 83 1.00 5. 21 18. 90 
l. 25 4.48 20. 31 l. 25 6.84 25.74 
l. 50 6. 11 26.42 l. 50 11. 80 37.54 
l. 75 6.39 32. 81 l. 75 • 13. l 0 50.64 
2.00 12. 08 44.89 2.00 18.17 68.81 
2.25 14.22 59. 11 2.25 5.92 74.73 
2.50 24.09 83.20 2.50 17. 96 92.69 
2.75 16.73 99.93 2.75 7. 26 99.95 
SAMPLE #18 SAMPLE #19 
~ Wt. % Cum. l•/t; % 0 ~ft.% Cum. Wt. % 
-3.00 0.0 0.0 -3.00 0.0 0.0 
-2.75 0.0 0.0 02.75 0.0 0.0 
-2. 50 0.0 0.0 -2.50 0.0 0.0 
-2.25 0.0 0.0 -2.25 0.0 0.0 
-2.00 0.0 0.0 -2.00 0.0 0.0 
-1.75 0.0 0.0 - l. 75 0.0 0.0 
-1. 50 0.0 0.0 -1.50 0.0 0.0 
-1.25 0.0 0.0 -1.25 0.38 0.38 
-1.00 0.0 0.0 -1.00 0.0 0.38 
-0.75 0.0 0.0 -0.75 0.04 0.42 
-0.50 0.0 0.0 -0.50 0.06 0.48 
-0.25 0. 11 0. 11 -0.25 0.08 0.56 
0.0 0.08 0.19 0.0 0. 12 0.68 
0.25 0. 16 0.35 0.25 0. 12 0.80 
0. 50 0.49 0.84 0.50 0.42 l. 22 
0.75 0.99 l. 83 0.75 0.95 2. 17 
i.00 5.07 6.90 1.00 2.54 4.71 
Sample #18) Sariple #19) 
0 ~Jt. % Cum. \tJt. % 0 Wt. % Cum. Ht. % 
1.25 10. 71 17. 61 1. 25 6. 17 10.88 
1. 50 32.84 50. 45 1. 50 15. 35 26.23 
1. 75 34. 16 84.61 1. 75 19.00 45.23 
2.00 12.48 97.09 2.00 24. 77 70.00 
2.25 2.03 99. 12 2.25 4. 77 74. 77 
2.50 0.82 99.94 2.50 19. 49 94.26 
2.75 0.0 99.94 2.75 5.66 99.92 
SAMPLE #22 SAMPLE #23 
0 Wt. % Cum. Ht. O/ 0 \iJt. % Cum. Ht. % /o 
-3.00 0.0 0.0 -3.00 0.0 0.0 
-2.75 0.0 0.0 -2.75 0.0 0.0 
-2.50 0.0 0.0 -2.50 0.0 0.0 
-2.25 0.0 0.0 -2.25 0.0 0.0 
-2.00 0.0 0.0 -2.00 0.0 0.0 
-1.75 0.0 0.0 -1.75 0.0 0.0 
-1.50 0.0 0.0 -1.50 0.0 0.0 
-1.25 3.34 3.34 -1.25 2.43 2.48 
-1.00 0.88 4-. 22 -1.00 1. 52 4.00 
-0.75 0.68 4.90 -0.75 1. 52 5.52 
-0.50 1. 57 6.47 -0.50 2.29 7 .81 
-0.25 2.00 8.47 -0.25 3. 21 11.02 
0.0 2.22 10.69 0.0 3.58 14.60 
0.25 3.02 13. 71 0.25 4.28 18.88 
0.50 4. 11 17.82 0.50 5.21 24.09 
0. 75 4.82 22.64 0.75 5.84 29. 93 
1.00 6.08 28.72 1.00 6.57 36. 50 
1. 25 6.37 35.09 1. 25 7.36 43.86 
1. 50 8.48 43.57 1. 50 8.03 51.89 
1. 75 8.54 52. 11 1. 75 7. 13 59.02 
2.00 14. 71 66.82 2.00 10.95 69.97 
2.25 12. 42 79.24 2.25 10. 12 80.09 
2.50 9.97 89. 21 2.50 8.76 88.85 
2.75 10.71 99.92 2.75 11. 08 99.93 
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SAMPLE #24 SAMPLE #25 
0 Wt. % Cum. \~t. % 0 Wt. % Cum. l-n. % 
-3.00 0.0 0.0 -3.00 0.0 0.0 
-2.75 0.0 0.0 -2. 75 0.0 0.0 
-. 250 l. 41 l. 41 -2. 50 0.0 0.0 
-2.25 0.84 2.25 -2.25 0.0 0.0 
-2. 00 l. 43 3.68 -2.00 0.0 0.0 
-1.75 2. 14 5.82 -1. 75 0.0 0.0 
-1.50 2.30 8. 12 -1. 50 0.0 0.0 
-1.25 2.67 10.79 -1. 25 3.23 3.23 
-1.00 2.42 13. 21 -1.00 1. 68 4.91 
-0.75 1. 41 14. 62 -0.75 l. 45 6.36 
-0.50 4.01 18. 63 -0. 50 3.39 9.75 
-0.25 4.06 22.69 -0.25 3.56 13. 31 
0.0 4.33 27.02 0.0 4.60 17. 91 
0.25 3.97 30.99 0.25 5.61 23.52 
0. 50 3.40 34.39 0.50 5.71 29.23 
0.75 3.63 38.02 0.75 8.31 37.54 
1.00 4.86 42.88 1.00 8.79 46.33 
1. 25 5.91 48.79 l. 25 10.09 56.42 
1. 50 8. 15 56.94 l. 50 10. 18 66.60 
l. 75 7.71 64.65 l. 75 8.64 75.24 
2.00 11.57 76.22 2.00 8. 81 84.05 
2.25 9.54 85.76 2.25 7.76 91. 81 
2.50 6.85 92. 61 2.50 4.41 96. 22 
2.75 7.28 99.39 2.75 3.68 99.90 
SAMPLE #26 SAMPLE #27 
0 l~t. % Cum. Wt. % 0 Ht. % Cum. l~t. % 
-3.00 0.0 0.0 -3.00 0.0 0.0 
-2. 75 0.0 0.0 -2. 75 5. 92 5.92 
-2.50 1. 15 1. 15 -2. 50 2.01 7.93 
-2.25 3.47 4.62 -2.25 4.75 12. 68 
-2.00 2. 15 6. 77 -2.00 4.02 16.70 
-1.75 0.52 7.29 -1.75 3.10 19.80 
-1. 50 1. 22 8. 51 -1. 50 3.86 23.66 
-1.25 1.40 9.91 -1.25 3.02 26.68 
-1.00 l. 97 11. 88 -1.00 3.56 30.24 
-0.75 2.76 14. 64 -0.75 3. 15 33.39 
-0. 50 5.40 20.04 -0.50 4.41 37.80 
-0.25 6. 19 26.23 -0.25 4.00 41.80 
0.0 7.35 33.58 , 0.0 3.97 45. 77 
0.25 7.42 41.00 0.25 4. 10 49.87 
0. 50 7.39 48.39 0. 50 4.59 54.46 
0.75 7. 14 55.53 0.75 . 5. 27 59.73 
1.00 7.71 63.24 1.00 5.09 64.82 
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Sample #26) Sample #27) 
0 Wt. % Cum. \~t. % 0 .Wt. % Cum. Wt. % 
l. 25 9.62 72.86 l. 25 5.02 69.84 
l. 50 10.48 83.34 l. 50 5.54 75.38 
l. 75 5.01 88.35 l. 75 4.34 79. 72 
2.00 4.67 93.02 2.00 6. 17 85.89 
2.25 2.97 95. 99 2.25 2.07 87.96 
2. 50 l.88 97.87 2.50 7.73 95.69 
2.75 2.04 99.91 2.75 4.19 99.88 
SAMPLE #28 SAMPLE #29 
0 ~!t. % Cum. vlt. % 0 in. % Cum. Wt. % 
-3.00 0.0 0.0 -3.00 0.0 0.0 
-2.75 l. l3 l. 13 -2.75 2.42 2.42 
-2.50 4.46 5.59 -2. 50 l. 21 3.63 
-2.25 l. 52 7. ll -2.25 l. 87 5.50 
-2.00 4.69 ll. 80 -2.00 2.48 • 7. 98 
-l.75 2.78 14.58 -l.75 2.54 10. 52 
-1. 50 3.93 18. 51 -1. 50 3.46 13.98 
-l.25 3.31 21.82 -1.25 3.61 17. 59 
-1.00 4.32 26. 14 -1.00 5.67 23. 26 
-0.75 3.50 29. 64 -0.75 4.38 27.64 
-0. 50 5.10 34.74 -0. 50 7.80 35.44 
-0.25 4.40 39. 14 -0.25 7.33 42. 77 
0.0 3.80 42.94 0.0 5.98 48.75 
0.25 3.74 46.68 0.25 5.55 54.30 
0.50 5.93 52.61 0. 50 4.59 58.89 
0.75 6.83 59. 44 0.75 4.81 63.70 
l.00 6.87 66. 31 l.00 4.88 68. 58 
l. 25 5.68 71.99 l. 25 4.77 73.35 
l. 50 5.80 77. 79 l. 50 4.85 78.20 
l. 75 4.85 82.64 l. 75 3.83 82.03 
2.00 4.85 87.49 2.00 5.69 87.72 
2.25 4.59 92.08 2.25 4.22 91.94 
2.50 3.70 95.78 2.50 4.26 96. 20 
2.75 3.91 99.69 2.75 3.69 99.80 
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SAMPLE #30 SAMPLE #31 
0 Wt. % Cum. Wt. % 0 ~/t. % Cum. Wt. % 
-3.00 0.0 0.0 -3.00 0.0 0.0 
-2.75 0.0 0.0 -2.75 0.0 0.0 
-2.50 0.96 0.96 -2.50 0.0 0.0 
-2.25 l. 93 2.89 -2.25 0.0 0.0 
-2.00 3.39 6.28 -2.00 0.0 0.0 
-1.75 4.75 11.03 -1.75 0.0 0.0 
-1.50 5.50 16.53 -1.50 0. () 0.0 
-1.25 2.78 19.31 - l. 25 3.25 3.25 
-1.00 2.71 22.02 -1. 00 0.95 4.20 
-0.75 l. 81 23.83 -0.75 0.80 5.00 
-0.50 2.54 26.87 -0.50 1.85 6.85 
-0.25 4. 70 31. 07 -0.25 2. 19 9.04 
0.0 4.72 35.79 -0.0 2.92 11. 96 
0.25 6.42 42. 21 0.25 3. 15 15. 11 
0.50 7.95 50. 16 0.50 2.81 17.92 
0.75 9.55 59.71 0.75 3.67 21. 59 
1.00 8.43 68. 14 1.00 3.93 25.52 
l. 25 8.05 76. 19 1. 25 5.41 30.93 
l. 50 6.59 82.78 1. 50 8.83 39.76 
l. 75 4. 19 86.97 1. 75 9.34 49. 10 
2.00 4.00 90.97 2.00 13.26 62.36 
2.25 3. 15 94. 12 2.25 16.42 78.78 
2.50 2.47 96. 59 2.50 12.65 91.43 
2.75 2.71 99.30 2.75 8.48 99.91 
<' SAMPLE #32 SAMPLE #33; 
0 Wt. % Cum. Wt. % 0 Wt. % Cum. Wt. % 
-3.00 0.0 0.0 -3.00 0.0 0.0 
-2.75 1.00 1.00 -2.75 0.0 0.0 
-2.50 0.0 1.00 -2.50 0.0 0.0 
-2.25 0.48 1.48 -2.25 0.0 0.0 
-2.00 0.89 2.37 -2.00 0.0 0.0 
-1.75 0.89 3.26 -1.75 0.0 0.0 
-1.50 2.80 6.0n -1.50 0.0 0.0 
- 1.25 3.70 9.76 -1. 2S 0.0 0.0 
-1.00 5.25 15. 01 -1.00 0.0 0.0 
-0.75 5.69 20.70 -0.75 0.28 0.28 
-0.50 11. 23 31. 93 -0.50 0.96 1.24 
-0.25 9.61 41.54 -0.25 l. 41 2.65 
0.0 9.68 51.22 0.0 1. 73 4.38 
0.25 5.28 56.50 0.25 1. 93 6.31 
0.50 3. 81 60.31 0.50 3.57 9.88 
0.75 2.38 62.69 0.75 3.34 13.22 
1.00 2.28 64. 97 1.00 5.82 19 .04 
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Sample #32) Sample #33) 
0 Wt. % Cum. Wt. % 0 Wt.% Cum. Wt. % 
1.25 2.28 67.25 l. 25 14.61 33.65 
1.50 3.79 71: 04 1.50 28.20 61.85 
l. 75 4.57 75.61 l. 75 25.40 87.25 
2.00 8.23 83.84 2.00 10.94 98. 19 
2.25 7.47 91. 31 2.25 l. 73 99.92 
2.50 5.67 96.98 2.50 0.0 99.92 
2.75 2.90 99.88 2.75 0.0 99.92 
SAMPLE #34 SAMPLE #35 
0 Wt.% Cum. Wt. % 0 Wt.% Cum. Wt. % 
-3.00 0.0 0.0 -3.00 0.0 0.0. 
-2.75 0.0 0.0 -2.75 0.0 0.0 
-2.50 0.0 0.0 -2.50 0.0 0.0 
-2.25 0.0 0.0 -2.25 0.0 0.0 
-2.00 0.0 0.0 -2.00 0.0 0.0 
-1. 75 0.0 0.0 -1. 75 0.0 0.0 
-1.50 0.0 0.0 -1.50 0.0 0.0 
- 1.25 l. 94 1. 94 -1 .25 0.0 0.0 
-1.00 l. 15 3.09 -1. 00 0.0 0.0 
-0.75 1.00 4.09 -0.75 0.0 0.0 
-0.50 1. 73 5.82 -0.50 0.21 0.21 
-0. 25 . 1.85 7.67 -0.25 0.28 0.49 
,, 0.0 2. 19 9.86 0.0 0.52 1. 01 
0.25 2.55 12.41 0.25 0.79 1.80 
0.50 2.46 14.87 a.so 1.00 2.80 
··o. 75 2.67 17. 54 0.75 1.69 4.49 
1.00 4.01 21.55 1.00 2.58 7.07 
1.25 6.09 27.64 1. 25 5.37 12.44 
l. 50 10.96 38.60 1.50 12.35 24.79 
l. 75 13. 27 51.87 1. 75 16. 11 40.90 
• ·2 .00 19.36 71.23 2.00 24.16 65.06 
2.25 13. 15 84.38 2.25 17.82 82.88 
2.50 8.67 93.05 2.50 11. 39 94.27 
2.75 6.85 99.90 2.75 5.66 99.93 
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SAMPLE #36 SAMPLE #37 
0 Wt. % Cum. Wt. % 0 Wt. % Cum. Wt. % 
-3.00 0.0 0.0 -3.00 0.0 0.0 
-2.75 0.0 0.0 -2.75 0.0 0.0 
-2.50 0.0 0.0 -2.50 0.0 0.0 
-2.25 0.0 0.0 -2.25 0.41 0.41 
-2.00 0.0 0.0 -2.00 0.0 0.41 
-1.75 0.0 0.0 -1.75 1.95 2.36 
-1.50 0.0 0.0 -1.50 4.67 7.03 
-1.25 3.25 3.25 -1.25 6. 18 13. 21 
-1.00 2. 17 5.42 -1.00 7.42 20.63 
-0.75 2.52 7.94 -0.75 6.48 27 .11 
-0.50 5.92 13.86 -0.50 7.75 34. 86 
-0.25 6.50 20.36 -0.25 4.91 39. 77 
0.0 4. 72 25.08 o.n 3.81 43.58 
0.25 3.01 28.09 0.25 2.87 46.45 
0.50 2.37 30.46 0.50 2.83 49.28 
0.75 2.21 32.67 0.75 2.25 51. 53 
1.00 2.51 35. 18 1.00 2.33 53.86 
1.25 3.40 38.58 1. 25 2.33 56. 19 
1.50 7.68 46.26 1. 50 3.93 60. 12 
1. 75 9.67 55.93 1. 75 4.57 64. 69 
2.00 15.41 71. 34 ?..00 9.21 73.90 
2.25 13. 58 84.92 2.25 10. 93 84.83 
2.50 8.54 93.46 2.50 8.49 93.32 
2.75 6.40 99.86 2.75 6.58 99.90 
SAMPLE #38 SAMPLE #39 ,, 
0 Wt. % Cum. Wt. % 0 Wt. % Cum. Wt. % 
-3.00 0.0 0.0 -3.00 0.0 0.0 
-2.75 0.0 0.0 -2.75 0.0 0.0 
-2.50 0.0 0.0 -2.50 0.0 0.0 
-2.25 0.0 0.0 -2.25 0.0 0.0 
-2.00 0.0 0.0 -2.00 0.0 0.0 
-1.75 0.0 0.0 -1. 75 0.0 0.0 
-1. 50 0.0 0.0 -1.50 0.0 0.0 
- 1. 25 0.0 0.0 -1.25 0.04 0.0 
-1.00 0.0 0.0 -1. 00 0.04 0.04 
-0.75 0.0 n.o -0.75 0.06 0.08 
-0.50 0.0 0.0 -0.50 0.04 0. 14 
·-0.25 0.0 0.0 -02.5 0.04 0. 18 
0.0 0.0 0.0 0.0 0.06 0.22 
0.25 o.o 0.0 0.25 0.0 0.28 
0.50 0.0 0.0 0.50 0·.02 0.28 
0.75 0.0 0.0 0.75 0.02 0.30 
1.00 1.14 1. 14 1.00 0. 31 0.32 
1.25 2. 77 3.91 1. 25 0.68 0.63 
1.50 l O. 34 14. 25 1. 50 2.40 1. 31 
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Sample #38) Sample #39) 
0 Wt.% Cum. Wt. % 0 Wt.% Cum. Wt.% 
1. 75 15.28 29.53 l. 75 4.27 3. 71 
2.00 26.90 56.43 2.00 l O. 19 7. 98 
2.25 18. 81 75.24 2.25 15.62 18. 17 
2.50 17. 81 93.05 2.50 28.94 33. 79. 
2.75 6.90 99.95 2.75 37.20 62.73 
SAMPLE #40 SAMPLE #42 
0 Wt. % Cum. l4t. % 0 Wt. % Cum. \>Jt. % 
-3.00 0.0 0.0 -3.00 0.0 0.0 
-2.75 0.0 0.0 -2.75 0.0 0.0 
-2.50 0.74 0.74 -2.50 0.88 0.88 
-2.25 1. 79 2.53 -2.25 1. 49 2.37 
-2.00 3. 81 6.34 -2.00 5.04 7. 41 
-1.75 3.60 9.94 -1.75 2.91 10. 32 
-1.50 7.31 17.25 -1.50 7.48 17.80 
-1.25 8. 94 26.19 -1.25 7. 77 25.57 
-1.00 12. 99 39. 18 -1.00 8.48 34.05 
-0. 75 11. 41 50.59 -0.75 6. 16 40. 21 
-0.50 15. 71 66.30 -0.50 11.60 51. 81 
-0.25 10. 69 76.99 -0.25 9.82 61. 63 
0.0 4.71 81. 70 0.0 9.96 71. 59 
0.25 1. 92 83.62 0.25 10.09 81.68 
0.50 0.60 84.22 0.50 9.33 91. 01 
0.75 0.32 84.54 0.75 4.94 95.95 
,- 1.00 0.32 84.86 1.00 l. 45 97.40 
1. 25 0.53 85.39 l. 25 0.30 97.70 
1. 50 0.60 85.99 1. 50 0. 16 97.86 
1. 75 0.60 86.59 1. 75 0. 13 97.99 
2.00 1. 87 88.46 2.00 0. 16 98.15 
2.25 1. 25 89.71 2.25 0.22 98.37 
2.50 4.73 94.44 2.50 0.35 98. 72 
2.75 5. 19 99.63 2. 75 1. 15 99.87 
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SAMPLE #44 SAMPLE #45 
0 ~Jt. % Cum. Wt. % 0 Wt. % Cum. Wt. % 
-3.00 0.0 0.0 L.3.00 0.0 0.0 
-2.75 0.0 0.0 -2. 75 0. 29 0.29 
-2.50 0.0 0.0 -2. 50 1.45 l. 74 
-2.25 0.49 0.49 -2.25 0.27 2.01 
-2.00 0.49 0.98 -2.00 2.03 4.04 
-1. 75 0.96 l. 94 -1.75 1. 78 5.82 
-1. 50 l.88 3.82 -1. 50 l. 99 7. 81 
-1.25 5.37 9. 19 -1. 25 3.93 11. 74 
-1.00 5.35 14. 54 -1.00 3.68 15.42 
-0.75 3.94 18.48 -0.75 3.09 18. 51 
-0.50 7.80 26.28 -0. 50 5.34 23.85 
-0.25 5.88 32. 16 -0.25 5. 77 29.62 
0.0 3.87 36.03 0.0 5.98 35.60 
0.25 2.45 38.48 0.25 6.52 42. 12 
0.50 2. 05 40.53 0.50 8.38 50. 50 
0.75 2.28 42. 81 0.75 8. 51 59.01 
1.00 4.39 47.20 1.00 11.02 70.03 
l. 25 7.73 54.93 l. 25 10.55 80. 58 
l. 50 17.99 72. 92 l. 50 10.72 91.30 
l. 75 15. 65 88.57 l. 75 6.16 97.46 
2.00 9.04 97.61 2.00 l. 68 99. 14 
2.25 2.31 99.92 2.25 0.46 99.60 
2.50 0.93 100. 85 2.50 0. 21 99. 81 
2.75 0.07 100. 92 2.75 0.09 99.90 
SAMPLE #46 SAMPLE #47 
0 Wt. % Cum. Wt. % 0 Wt. % Cum. Wt.% 
-3.00 • 0.0 0.0. -3.00 0.0 0.0 
-2.75 0.0 0.0 -2.75 0.0 0.0 
-2.50 0.65 0.65 -2.50 7.41 7.41 
-2.25 0.0 0.65 -2.?5 2. 61 10.02 
-2.00 4.03 4.68 -2.00 5.59 15. 61 
-1. 75 4.50 9.18 -1.75 2.07 17.68 
-1. 50 7. 13 16. 31 -1.50 6.37 24.05 
-1. 25 5.59 21.90 -1. 25 5. 71 29.76 
- 1. 00 7.46 29.36 -1.00 5. 73 35.49 
-0.75 6.00 35.36 -0.75 4. 12 39. 61 
-0.50 7.56 42.92 -0.50 5.53 45. 14 
-0.25 6.41 49.33 -0.25 4.70 49.84 
0.0 4. 72 54.05 n.o 4.88 54. 72 
0.25 4.62 58.67 0.25 5.82 60.54 
0.50 4.56 fi3.23 ,0. 50 6.47 67. 01 
0.75 4.07 67.30 0.75 4.39 71.40 
1.00 5.28 72.58 1.00 4.44 75.84 
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Sample #46) Sample #47) 
0 \.It. % Cum. ~!t. of 0 Wt. of Cum. Wt. % ,o IC 
1. 25 5.65 78.23 l. 25 5. 15 80.99 
1.50 7.44 85.67 l. 50 5.80 86.79 
l. 75 5. 12 90.79 1. 75 3.73 90.52 
2.00 4.44 g5_23 2.00 3.22 93.74 
2 .25 1. 31 96.54 2.25 1. 41 95. 15 
2.50 l. 72 Q8.26 2.50 2.07 97.22 
2.75 l. 64 99.90 2.75 2. 61 99.83 
SAMPLE #48 SAMPLE #49 
0 Wt.% Cum. ~!t. % 0 Wt. % Cum. \.It. of. ,o 
-3.00 0.0 0.0 -3.00 0.0 0.0 
-2.75 0.0 0.0 -2.75 (). 0 0.0 
-2.50 0.0 0.0 -2.50 o.c 0.0 
-2.25 0.0 0.0 -2.25 0.0 0.0 
-2.00 0.0 o.n -2.00 0.0 0.0 
- l. 75 0.0 0.0 -1. 75 0.0 ·o.o 
-1.50 0.0 0.0 -1. 50 0.0 0.0 
-1.25 4. 19 4. 19 - l. 25 4.68 4.68 
-1.00 2.()7 6.26 -1.00 2. 71 7_3q 
-0.75 ?.22 R.48 -0.75 2.m 10.20 
-0.50 6.00 14.48 -0.50 5.69 15.89 
-0.25 7.46 21.94 -0.25 7.04 22.93 
o.n 8.49 30.43 0.0 6.22 29. 15 
0.25 9.46 39.89 0.25 5.28 34.43 
<' 0.50 12.58 52.47 0.50 5.93 40.36 
0.75 11. 78 64.25 0.75 6.22 46.58 
1.00 9.90 74. 15 1.00 7.47 54.05 
1.25 8.53 82.68 1.25 8. 50 62.55 
l. 50 7.97 90.65 1. 50 10.50 73.05 
l. 75 4. 15 94.80 1. 75 7.20 80. 25. 
2.00 2.64 97.44 2.00 7.30 87.55 
2.25 1.27 98.71 2.25 4.20 91. 75 
2.50 0.94 99.65 2.50 2.54 94.29 
2.75 0.29 99.94 2.75 5.62 99.91 
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SAMPLE #50 SAMPLE #51 
0 Wt.% Cum. \.Jt. % Wt. ~ Cum. Wt. % 
-3.00 0.0 0.0 -3.00 0.0 0.0 
-2.75 9.08 9.0R -2.75 l. 60 l. 60 
-2.50 3.46 12.54 -2.50 0.0 l. 60 
-2.25 7.97 20. 51 -2.25 1.80 3.40 
-2.00 7. 12 27.63 -2.00 2.22 5.62 
-1. 75 4. l 0 31.73 -1. 75 l. 77 7.39 
-1.50 5.76 37 .49 -l.50 5.27 12.66 
-1. 25 7.52 45.01 -1.25 5.66 18. 32 
-1.00 9. 19 54.20 -1.00 11. 17 29 .49 
-0.75 8. 72 62.9? -0.75 11. 36 40.85 
-0.50 11. 63 74.55 -0.50 19. 12 59.97 
-0.25 12.51 87.06 -o.2c; 11. 56 71. 53 
0.0 10.10 97. 16 0.0 7.64 79. 17 
0.25 l. 65 9?..Rl 0,25 5.61 84.78 
0.50 0.33 99. 14 0.50 3.75 88.53 
0.75 0. 18 99.32 0.75 2.42 90.95 
1.00 0. 18 99.50 1.00 2.25 93.20 
1.25 0. 15 99.65 l. 25 l. 12 94.32 
l. 50 0.24 99.89 1.50 0.53 94.85 
1. 75 0.0 99.89 l. 75 0.31 95. 16 
2.00 0.0 99.89 2.00 0.47 95.63 
2.25 0.0 99.89 2.25 0.50 96. 13 
2. 5() 0.0 99.89 2.50 0.64 96. 77 
2.75 0.0 99.89 2 ."75 3.07 99.84 
SAMPLE #55 SAMPLE #56 
,, 
0 \-It.% Cum. ~Jt. % Wt. % Cum. Wt. % 
-3.00 o. n 0.0 -3.00 0.0 0.0 
-2.75 0.() o~o -2.75 0.0 0.0 
-2.50 0.0 0.0 -2.50 l.87 1.87 
-2.25 0.0 0.0 -2.25 0.40 . 2.27 
-2.n0 0.0 0.0 -2.00 2.00 4.27 
-1. 75 0.0 0.0 - l. 75 2 .16 6..43 
-1.50 0.0 0.0 - l . 50 1.85 8.28 
-1. 25 0.52 0.52 - l.25 2.34 10.62 
-1. 00 0. 55 1.07 - l .00 2.49 13. 11 
-0.75 0.22 l. 29 -0.75 2. 45 15.56 
-0.50 l. 16 2.45 -0.50 4.45 20.01 
-0.25 l. 85 4.30 -0.25 5. 10 25.ll 
0.0 2. 77 7.07 0.0 5.57 30.68 
(1'. 25 3.6~ 10. 76 (),?5 8.86 39.54 
0.50 4.99 15.75 0.50 13. 15 52.69 
0.75 9.49 25.24 0.75 18.48 . 71. 17 
1.00 15.48 40. 72 1.00 16.49 87.66 
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Sample #55) Sample #56) 
0 ~It. % Cum. \•It. % 0 Wt. % Cum. Wt. % 
1.25 17. 67 58.39 1.25 7.35 95,01 
1. 50 20.06 78.45 1.50 3.08 98.09 
1. 75 10. 71 89. 16 1. 75 0.98 99.07 
2.00 5.82 94.98 2.00 0.42 99,49 
2.25 1.58 96.56 2.25 0.10 99.59 
2.50 2.02 98.58 2.50 0.10 99.69 
2.75 1.30 99.88 2.75 0.22 99. 91 
SAMPLE #58 SAMPLE #59 
~ Wt.% Cum. Wt. o/ ~ Wt. % Cum. Wt. % .o 
-3.00 0.0 0.0. -3.00 0.0 0.0 
-2.75 0.0 0.0 -2.75 0.0 0.0 
-2.50 0.0 0.0 -2.50 0.0 0.0 
-2.25 0.0 0.0 -2.25 0.0 0.0 
-2.00 0.0 0.0 -2.00 O;O 0.0 
-1. 75 0.0 0.0 -1. 75 0.0 0.0 
-1.50 0.0 0.0 -1.50 0.0 0.0 
-1. 25 4. 13 4.13 - l.25 0.0 0.0 
-1.00 2.42 6.55 - 1 .00 0.0 0.0 
-0.75 2.07 8.62 -0.75 0.0 0.0 
-0.50 6.98 15.60 -0.50 0.04 0.04 
-0.25 8.59 24. 19 -0.25 0.17 0.21 
0.0 11.94 36. 13 0.0 0.34 0.55 
02.5 16.03 52.16 0.25 0.69 1. 24 
0.50 19.49 71. 65 0.50 2.88 4. 12 
0.75 17.98 89.63 0.75 8.02 12. 14 
1.00 7.31 96.94 1.00 14. 15 26.29 
1.25 l. 81 98.75 1.25 24.55 50.84 
1. 50 0.49 99.24 l. 50 26.99 77 .83 
l. 75 0 .10 99.34 1. 75 11. 96 89.79 
2.00 0.10 99.44 2.00 7.00 96.79 
2.25 0.08 99.52 2.25 1.26 98.05 
2.50 0. 10 99.62 2.50 1.44 99.49 
2.75 0.30 99.92 2.75 0.44 99 .93 
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SAMPLE #60 SAMPLE #61 
0 Wt.% Cum. Wt.% 0 Wt.% Cum. Wt. % 
-3.00 0.0 0.0 -3.00 0.0 0.0 
-2.75 0.0 0.0 -2.75 1.26 1.26 
-2.50 0.0 o.o -2.50 1.63 2.89 
-2.25 0.0 0.0 -2.25 1. 70 4.59 
-2.00 0.0 0.0 -2.00 2 .11 6.70 
-1.75 0.0 0.0 -1. 75 1.56 8.26 
-1.50 0.0 0.0 -1.50 3.57 11.83 
-1.25 3.92 3.9? -1.25 2.21 14.04 
-1.00 1.13 5.25 -1.00 3.20 17.24 
-0.75 1.24 6.49 -0.75 2.88 20.12 
-0.50 2.21 8.70 -0.50 5.13 25.25 
-0.25 3.02 11.72 -0.25 4.95 30.20 
0.0 3.25 14.97 0.0 5.57 35. 77 
0.25 3.73 18.70 0.25 7.35 43. 12 
0.50 5.75 24.45 0.50 11. 95 55.07 
0.75 8.60 33.05 0.75 12.00 67.07 
1.00 10. 77 43.82 1.00 11. 52 78.59 
1.25 13. 20 57.02 1.25 8.20 86.79 
1.50 14.29 71. 31 1. 50 6. 10 92.89 
1. 75 10.02 81.33 1. 75 2.58 95.47 
2.00 9.73 91. 06 2.00 1. 95 97.42 
2.25 1. 95 93.01 2.25 0.64 98.06 
2.50 5.93 98.94 2.50 0.80 98.86 
2.75 0.99 99.93 2.75 1.03 99.89 
SAMPLE #62 SAMPLE #63 
0 Wt. % Cum. Wt.% 0 Wt.% Cum. Wt.% 
-3.00 0.0 0.0 -3.00 0.0 0.0 
-2.75 0.46 0.46 -2.75 0.0 0.0 
-2.50 2.37 2.83 -2.50 4.88 4.88 
-2.25 3.81 6.64 -2.25 2 .18 7.06 
-2.00 1. 12 7.76 -2.00 3.46 10. 52 
-1.75 1.30 9.06 -1.75 1.96 12.48 
-1.50 2 .10 11. 16 -1.50 1.62 14. 10 
-1. 25 3.85 15. 01 -1.25 2.86 16. 96 
-1.00 2.23 17.24 -1.00 2.86 19 .82 
-0.75 2.09 19.33 -0.75 2.24 22.06 
-0.50 3.95 23.28 -0.50 4.24 26.30 
-0.25 4.39 27.67 -0.25 4.98 31.28 
0.0 5.22 32.89 0.0 5.42 36.70 
0.25 5.97 38.86 0.25 5.80 42.50 
0.50 10.13 48.99 0.50 7.64 50. 14 
0.75 11. 17 60. 16 0.75 9.52 59.66 
1.00 12.32 72.48 1.00 12.08 71. 74 
154 
Sample #62) Sample #63} 
~ Wt.% Cum. Wt. % 0 Wt. % Cum. Wt.% 
1.25 9.80 82.28 1.25 10.76 82.50 
1.50 8.60 90.88 1.50 8.50 91.00 
1. 75 4.51 95.39 1. 75 3.56 94.56 
2.00 2.48 97.87 2.00 2.22 96. 78 
2.25 1.44 99.31 2.25 1.34 98. 12 
2.50 0.81 100. 12 2.50 0.80 98.92 
2.75 1.07 101. 19 2.75 l. 06 99.98 
SAMPLE #64 SAMPLE #65 
0 Wt. % Cum. Wt. % 0 Wt. % Cum. Wt.% 
-3.00 0.0 0.0 -3.00 o.o 0.0 
-2.75 1.80 1.80 -2.75 1.62 l. 62 
-2.50 3.04 4.84 -2.50 3.70 5.32 
-2.25 3.87 8. 71 -2.25 3.06 8. 38 
-2.00 4.09 12.80 -2.00 6.44 14.82 
-1.75 0.26 13.06 -1.75 5.60 20.42 
-1.50 2.04 15. 10 -1.50 6. 12 26.54 
-1.25 2.20 17.30 -1.25 4.91 31. 45 
-1.00 3.02 20.32 -1.00 7.22 38.67 
-0.75 3.31 23.63 -0.75 6.51 45. 18 
-0.50 7.65 31.28 -0.50 9.73 54.91 
-0.25 7.92 39.20 -0.25 8.48 63.39 
0.0 8.70 47.90 0.0 6.65 70.04 
0.25 8.70 56.60 0.25 4.98 75.02 
0.50 10.50 67. 10 0.50 4. 18 79.20 
0.75 9.39 76.49 0.75 4. 61 83.81 
1.00 7. 72 84.21 1.00 4.20 88.01 
1.25 6.09 90.30 1.25 3.40 91. 41 
1.50 4.04 93.34 1.50 2.85 94.26 
1. 75 2.04 96.38 1. 75 1.46 95.72 
2.00 1. 37 97. 75 2.00 1.62 97.34 
2.25 0.40 98. 15 2.25 0.96 98.30 
2.50 1.00 99. 15 2.50 0.75 99.05 
2.75 0.75 99.90 2.75 0.84 99.89 
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SAMPLE #66 SAMPLE #67 
9' Wt.% Cum. Wt.% 9' Wt. % Cum.Wt.% 
-3.00 0.0 0.0 -3.00 o.o 0.0 
-2.75 1. 51 1. 51 -2.75 l.68 l.68 
-2.50 l. 76 3.27 -2.50 0.0 1. 68 
-2.25 3.21 6.48 -2.25 0.0 1.68 
-2 .00 2.66 9. 14 -2.00 0.43 2. 11 
-1.75 2.05 11. 19 - 1. 75 1.43 3.54 
-1. 50 5.24 16.43 -1.50 4.30 7.84 
-1.25 5.32 21. 75 -1.25 6,41 14.25 
-1. 00 6. lO 27.85 -l.00 7.91 22. 16 
-0.75 5.45 33.30 -0.75 10.21 32 .37 
-0.50 9. 19 42.49 -0.50 17.27 49.64 
-0.25 8.03 50.52 -0.25 15.76 65.40 
0.0 7. 19 57.71 0.0 11. 98 77 .38 
0.25 6.52 64. 23 0.25 7.67 85.05 
0.50 8 .68 72. 91 0.50 3.97 89.02 
0.75 5.47 78.3R 0.75 2.33 91.35 
1.00 4.25 82 .63 1.00 1. 79 93. 14 
1.25 3.71 86.34 l. 25 1.35 94.49 
1.50 3.81 90. 15 1.50 1.35 95.84 
1. 75 2.37 92.52 l. 75 1.01 96.85 
2.00 2.79 95.31 2.00 1.29 98. 14 
2.25 1.69 97.00 2.25 l. 10 99.24 
2.50 1.32 98.32 2.50 0.90 100. 14 
2.75 l.57 99.89 2.75 1.29 101.43 
SAMPLE #68 SAMPLE #69 
~ Wt.% Cum. Wt.% 0 Wt.% Cum.Wt.% 
-3.00 0.0 0.0 -3.00 0.0 0.0 
-2.75 1. 15 1. 15 -2.75 0.0 0.0 
-2.50 0.69 1.84 -2.50 0.0 o.o 
-2.25 0.54 2.38 -2.25 0.0 0.0 
-2.00 0.84 3.22 -2.00 l.08 1.08 
-1. 75 0.44 3.66 -1.75 1.61 2.69 
-1.50 o. 72 4.38 -1.50 0.96 3.65 
-1.25 2. 15 6.53 -1.25 2. 21 5.86 
-1.00 2.04 8.57 -1.00 2.39 8.25 
-0.75 1.52 10.09 -0.75 2. 76 11 . 01 
-0.50 4.01 14. 10 -0.50 7.57 18.58 
-0.25 5.32 19.42 -0.25 8.28 26.86 
0.0 7.03 26.45 0.0 10.74 37.60 
0,25 9,94 36.39 0.25 12.27 49.87 
a.so 11. 84 48.23 0.50 12.87 62.74 
0.75 13.65 61.88 0.75 11. 62 74.36 
1.00 12.26 74. 14 1.00 9. 10 83.46 
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Sample #68) Sample #69) 
0 14t. % Cum. Wt. % 0 Wt.% Cum. Wt.% 
1. 25 8.65 82. 79 . 1.25 5.98 89.44 
1.50 6.31 89. 10 1.50 1.83 91.27 
1. 75 3.85 92.95 1.75 2.01 93.28 
2.00 2 .81 95.76 2.00 2.29 95.57 
2.25 1.32 97.08 2.25 1.51 97.08 
2.50 1. 01 98.09 2.50 0.66 97.74 
2.75 0.36 98.45 2.75 0.28 98.02 
SAMPLE #70 SAMPLE #71 
0 Wt.% Cum. Wt.% 9' Wt.% Cum. Wt. % 
-3.00 o.o 0.0 -3.00 o.o 0.0 
-2.75 2.29 2.29 -2.75 0.0 0.0 
-2.50 0.0 2.29 -2.50 0.0 o.o 
-2.25 · o. 56 2.85 -2.25 0.0 0.0 
-2.00 1.48 4.33 -2.00 0.0 0.0 
-1.75 0.56 4 .89 -1. 75 0.0 o.o 
-1.50 1.36 6.25 -1.50 0.0 0.0 
-1.25 1. 76 8.01 -1.25 4.55 4.55 
-1.00 2.65 10.66 -1.00 l. 71 6.26 
-0.75 2.48 13. 14 -0.75 2.49 8.75 
-0.50 6. 17 19. 31 -0.50 5.92 14.67 
-0.25 7.56 26.87 -0.25 8. 16 22.83 
,· 0.0 9.27 36. 14 0.0 11. 17 34.00 
0.25 11.34 47.48 0.25 12.42 46.42 
0.GO 12.29 59. 77 0.50 18.30 64. 72 
0.75 10.50 70.27 0.75 13.09 77.81 
1.00 7. 16 77.43 1.00 9.29 87. 10 
1.25 5.09 82.52 1.25 4.82 91. 92 
1.50 4.55 87.07 1.50 3.34 95.26 
1. 75 3. 11 90. 18 1. 75 2.58 97.84 
2.00 3.70 93.88 2.00 1. 10 98.94 
2.25 2.39 96.27 2.25 0.55 99.49 
2.50 1. 91 98. 18 2.50 0.30 99.79 
2.75 1. 70 99.88 2.75 0. 14 99.93 
SAMPLE #72 SAMPLE #73 
0 Wt.% Cum. \4t. % 0 Wt. 0/.'. ,o Cum.Ht.% 
-3.00 0.0 0.0 -3.00 0.0 0.0 
-2.75 o:o 0.0 -2.75 0.0 0.0 
-2.50 0.0 0.0 -2.50 0.0 0.0 
-2.25 0.0 0.0 -2.25 0.0 0.0 
-2.00 0.0 0.0 -2.00 0.0 0.0 
-1.75 0.0 0.0 -1.75 0.0 0.0 
-1.50 0.0 - 0.0 -1.50 0.0 0.0 
-1.25 l. 43 l. 43 -1.25 0.64 0.64 
-1.00 0.75 2. 18 -1.00 0.70 l. 34 
-0.75 0. 77 2.95 -0.75 0.45 l. 79 
-0.50 3.45 6.40 -0.50 l. 18 2.97 
-0.25 4.93 11.33 -0.25 l. 18 4. 15 
0.0 6.95 18. 28 0.0 2.04 6. 19 
0.25 9.52 27.80 0.25 2. 31 8.50 
0.50 13. 02 40.82 0.50 3.93 12.43 
0.75 14. 71 55.53 0.75 4.90 17.33 
1.00 10.28 65. 81 1.00 7. 19 24.52 
l. 25 11.65 77. 46 l. 25 9. 41 33.93 
l. 50 l 0. 49 87.95 l. 50 13. 04 46.97 
l. 75 5.50 93.45 l. 75 11. 18 58. 15 
2.00 4. 17 97.62 2.00 13. 41 71. 56. 
2.25 l. 41 99.03 2.25 10. 66 82.22 
2.50 0.67 99.70 2.50 7.80 90.02 
2.75 0.23 99.93 2.75 9.90 99.92 
,, SAt1PLE #74 S/\t1PLE #75 
0 \.~t. 0/.'. ,O Cum. \4t. % 0 \•It. % Cum. IH. % 
-3.00 0.0 0.0 -3.00 0.0 0.0 
-2.75 0.0 0.0 -2.75 2.27 2.27 ' 
-2.50 2.29 2.29 -2.50 0.70 2.97 
-2.25 0.65 2.94 -2.25 l. 35 4.32 
-2.00 0.0 2.94 -2. 00 l. 46 5.78 
-1.75 l. 24 4. 18 -1.75 l. 48 7.26 
-1.50 0.49 4.67 -1.50 3.54 10.80 
-1.25 l. 53 6.20 -1.25 2.85 13. 65 
-1.00 l. 30 7.50 -1.00 3.62 17.27 
-0.75 l. 79 9.29 -0.75 3.28 20.55 
-0.50 2.42 11. 71 -0.50 7.45 28.00 
-0.25 3.76 15. 4.7 -0.25 7.71 35. 71 
0.0 5.26 20.73 0.0 8. 12 43.83 
0.25 6.64 27.37 0.25 6.63 50.46 
0.50 9.65 37.02 0.50 5.89 56.35 
0.75 7. 72 44.74 0.75 5.07 61. 42 
1.00 5.75 50.49 1.00 4.95 66.37 
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Sample #74) Sample #75) 
0 ~n. % Cum. l·/t. % 0 Ht.% Cum. ~Jt. % 
1. 25 5.33 55.82 1. 25 4.44 70. 81 
1. 50 5.46 61. 28 1. 50 5.32 76.13 
1. 75 4.54 65.82 1. 75 4.09 80. 22 
2.00 5.66 71.48 2.00 3.64 83.86 
2.25 0.68 72. 16 2.25 3.46 87.32 
2.50 10. 92 83.08 2.50 3.03 90.35 
2.75 16.65 99.73 2.75 9.76 l 00. 11 
SAMPLE #76 SAMPLE #77 
~~t. % Cum. Wt.% 0 Ht.% Cum. Wt.% 
-3.00 0.0 0.0 -3.00 0.0 0.0 
-2.75 0.84 0.84 -2.75 0.0 0.0 
-2.50 0.89 1. 73 -2. 50 1. 18 1. 18 
-2.25 0.74 2.47 -?..25 0.75 1. 93 
-2.00 1. 29 3.76 -2.00 l. 30 3.23 
-1.75 0.0 3.76 -1.75 l. 75 4.98 
-1.50 0.65 4.41 -1. 50 4.23 9. 21 
-1. 25 2.05 6.46 -1.25 4.72 13.93 
-1.00 2.84 9.30 -1.00 6.73 20.66 
-0.75 2.91 12. 21 -0.75 6.36 27 .02 
-0.50 9.60 21. 81 -0. 50 10. 79 37. 81 
-0.25 l 0. 06 31. 87 -0.25 8.67 46.48 
0.0 9.33 41.20 0.0 7.47 53.95 
0.25 9.00 50.20 0.25 7. l O 61. 05 
0.50 8.64 58.84 0. 50 7 .11 68.16 
0.75 6.35 65. 19 0.75 5.85 74.0l 
LOO 6.72 71. 91 1.00 4. 12 78.13 
l. 25 5.66 77.57 l. 25 3.43 81.56 
l. 50 5.37 82.94 l. 50 3.0() 84.56 
l. 75 3.20 86. 14 l. 75 2. 17 86.73 
2.00 3.08 89.22 2.00 2.74 89.47 
2.25 l. 90 91. 12 2.25 2.37 91.84 
2.50 1. 82 92. 94 2.50 2.40 94.24 
2.75 6.94 99.88 2.75 5.65 99. 89 
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SAMPLE #78 SAMPLE #79 
0 ~it.% Cum.Wt.% 0 Wt.% Cum. \~t. % 
-3.00 0.0 0.0 -3.00 0.0 0.0 
-2~75 0.0 0.0 -2.75 l. 77 l. 77 
-2. 50 2.34 2.34 -?..50 0.79 2.56 
-2.25 0.64 2. 98 -?..25 2.48 5.04 
-2.00 2.34 5.32 -2.00 3.10 8.14 
-1.75 2.99 8.31 - l. 75 l. 17 9.31 
-1. 50 l. 66 9.97 -1.50 2.97 12.28 
-1.25 4.65 14.62 -1.25 3.99 16.27 
-1.00 2.20 16.82 -1.00 4.33 20.60 
-0.75 1.66 18. 48 -0.75 2. 99. 23.59 
-0.50 3.30 21. 78 -0.50 6.32 29.91 
-0.25 4.34 26. 12 -0.25 6. 19 36. 10 
0.0 5.70 31. 82 0.0 6.48 42.58 
0.25 7.17 38.99 0.25 7.37 49. 95 
0.50 9.79 48. 78 0. 50 7.26 57. 21 
0.75 11. 15 59.93 0.75 7.26 64.47 
1.00 8.80 68.73 1.00 7. 72 72.19 
l. 25 7 .65 76.38 l. 25 5.32 77. 51 
l. 50 4.85 81.23 l. 50 5.08 82.59 
l. 75 2.62 83.85 l. 75 3.08 85.67 
2.00 2.85 86.70 2.00 3.73 89.40 
2.25 l. 18 87.88 2.25 2.68 92.08 
2.50 3.64 91.52 2.50 2. 73 94.81 
2.75 8.38 99.90 2.75 5.06 99.87 
SAMPLE #80 SAMPLE #81 
0 Wt. Of. ,o Cum. \1Jt. % 0 Wt. % Cum.Wt.% 
:..:3. 00 0.0 0.0 -3.00 0.0 0.0 
-2.75 0.95 0.95 ..;.2. 75 0.0 0.0 
-2.50 l. 20 2. 15 -2.50 0.0 0.0 
-2.25 2.27 4.42 -2.25 0.0 0.0 
-2.00 l. 58 6.00 -2.00 0.0 0.0 
-1.75 0.67 6.67 -1.75 0.0 0.0 
-1.50 l. 27 7.94 -1. 50 0.0 0.0 
-l.25 l. 44 9.38 -l.25 0.0 0.0 
-l.00 3.61 12.99 -1. 00 0.0 0.0 
-0.75 6. 41 19.40 -0.75 0.37 0.37 
-0. 50 14.24 33.64 -0. 50 0.74 l. ll 
-0.25 15. 20 48.84 -0.25 l. 90 3.01 
0.0 14.08 62. 92 0.0 2.52 5.53 
0.25 9.05 71. 97 0.25 4.68 10. 21 
0.50 7.25 79.22 0.50 7.43 17.64 
0.75 3.54 82.76 0.75 12. 39 30.03 
1.00 2.36 85.12 1.00 35.25 65.28 
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Sample #80) Sample #81) 
0 Wt.% Cum. \1Jt. % 0 Ht.% Cum.Wt.% 
l. 25 l. 45 86.57 l. 25 28. 11 93.39 
l. 50 l. 32 87.89 l. 50 5.40 98. 79 
l. 75 1.10 88.99 l. 75 0.69 99.48 
2.00 1. 64 90.63 2.00 0.44 99.92 
2.25 0.37 91.00 2.25 0.0 99.92 
2.50 3.92 94.92 2.50 0.0 99.92 
2.75 5.45 100.37 2.75 0.0 99.92 
SAMPLE #82 SAMPLE #83 
0 t~t. % Cum. l✓ t. % 0 Ht.% Cum. \✓ t. % 
-3.00 0.0 0.0 -3.00 0.0 0.0 
-2.75 7.00 7.00 --2.75 0.0 0.0 
-2.50 0.93 7.93 -2.50 0.0 0.0 
-2.25 3. 15 11.08 -2.25 2.82 2.82 
-2.00 0.76 11.84 -2.00 l. 62 4.44 
-1.75 0.93 12. 77 -1.75 l. 75 6. 19 
-1.50 l. 76 14.53 -1.50 2.44 8.63 
-1.25 2.00 16.53 -1.25 2.02 10.65 
-1.00 l. 93 18.46 -l.00 2.24 12. 89 
-0.75 l. 73 20. 19 -0.75 2. 15 15.04 
-0.50 4.02 24.21 -0.50 3. 64. 18.68 
-0.25 4., 28 28.49 -0.25 4.42 23. l 0 
0.0 4.95 33.44 0.0 5.53 28.63 
0.25 6.56 40.00 0.25 8.86 37.49 
0.50 8.69 48.69 0.50 11. 71 49.20 
0.75 11.67 60.36 0.75 12. 11 61. 31 
1.00 19.10 79.46 1.00 10. 95 72.36 
l. 25 14.50 93.96 l. 25 8.09 80.35 
l. 50 4.02 97.98 1.50 6. 31 86.66 
l. 75 0.97 98.95 1. 75 3.37 90.03 
2.00 0.60 99.55 2.00 3.53 93.56 
2.25 0.36 99.91 2.25 2.26 95. 82 
2.50 0.0 99.91 2.50 1. 77 97.59 
2.75 0.0 99.91 2.75 l. 31 99.90 
SAMPLE #84 SAMPLE #85 
0 Wt.% · Cum.Wt.% ~ Wt.% Cum.Wt.% 
-3.00 0.0 0.0 -3.00 0.0 0.0 
-2.75 l. 01 1.01 -2.75 1. 27 l.27 
-2.50 2.34 3.35 -2.50 2.33 3.60 
-2.25 1.41 4.76 ~2.25 0.66 4.26 
-2.00 4.37 9. 13 -2.00 1.23 5.49 
-1.75 3.00 12. 13 -1.75 1.23 6.72 
-1.50 4.40 16.53 -1.50 1.85 8.57 
-1.25 2.78 19. 31 -1.25 1.47 10.04 
-1.00 4. 11 23.42 -1.00 1. 21 11.25 
-0.75 3.50 26.92 -0.75 0.94 12. 19 
-0.50 6.83 33.75 -0.50 2. 11 14.30 
-0.25 8.60 42.35 -0.25 2.55 16.85 
0.0 9.74 52.09 0.0 3.43 20.28 
0.25 8. 16 60.25 0.25 3.69 24.97 
0,50 8. 16 68.41 0.50 9.01 33.98 
0.75 5.54 73.95 0.75 12.56 46.54 
1.00 4. 72 78.67 1.00 12.20 58.74 
1.25 4.22 82.89 1. 25 10. 75 69.49 
1.50 4.26 87. 15 1.50 9.25 78.74 
1. 75 2.81 89.96 l. 75 5.81 84.55 
2.00 3.27 93.23 2.00 6.05 90.60 
2.25 2. 15 95.38 2.25 3.85 94.45 
2.50 2.04 97.42 2.50 2.53 96.98 
2.75 2.47 99.89 2.75 2.90 99.88 
SAMPLE #86 SAMPLE #87 
0 Wt.% Cum.Wt.% 0 Wt.% Cum; Wt.% 
-3.00 0.0 0.0 -3.00 0.0 0.0 
-2.75 0.0 0.0 -2.75 8.71 8.71 
-2.50 0.0 0.0 -2.50 1. 37 10.08 
-2.25 o.o 0.0 -2.25 4.37 14.45 
-2.00 0.0 o.o -2.00 2.56 17. 01 
-1.75 o.o 0.0 -1.75 3.26 20.27 
-1.50 o.o 0.0 -1. 5,0 4.40 24.67 
- 1.25 4.36 4.36 -1.25 3.06 27.73 
-1.00 2.00 6.36 -1.00 4.52 32.25 
-0.75 l. 51 7.87 -0.75 3.32 35.57 
-0.50 3.03 10.90 -0.50 8.01 43.58 
-0. 25 . 3.29 14. 19 -0.25 9.30 52.88 
0.0 4.41 18.60 0.0 11. 84 64. 72 
0.25 6,28 24,88 0.25 10.73 75.45 
0,50 9. 11 33.99 0,50 8.48 83.93 
0.75 10.56 44.55 0.75 4.34 88.27 
1.00 10. 78 55.33 1.00 2.50 90. 77 
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Sample #86) Sample #87) 
0 Wt.% Cum.Wt.% 0 Wt.% Cum.Wt.% 
1.25 10.41 65.74 1.25 1. 72 92,49 
1.50 9.87 75. 61 1.50 1.42 93.91 
1. 75 7.22 82.83 1. 75 0,96 94.87 
2.00 5.86 88,69. 2.00 1. 19 96.06 
2.25 1.87 90.56 2.25 1. 10 97. 16 
2.50 5.55 96. 11 2.50 1.02 98.18 
2.75 3.83 99,94 2.75 1. 72 99.90 
SAMPLE #88 SA"1PLE #89 
0 Wt.% Cum.Wt.% 0 Wt.% Cum.Wt.% 
-3.00 0.0 0.0 -3.00 o.o o.o 
-2.75 11. 10 11. 10 -2.75 3.46 3.46 
-2.50 1.68 12.78 -2.50 1.41 4.87 
-2.25 3.65 16.43 -2.25 0.22 5.09 
-2.00 2.52 lR.95 -2.00 2.67 7.76 
-1.75 0,80 19.75 -1.75 2.67 10.43 
-1.50 2,09 21. 84 -1.50 4. 14 14. 57 
- 1.25 1.42 23.26 -1.25 4.64 19.21 
-1.00 1.45 24.71 -1.00 5. 13 24,34 
-0.75 1. 15 25.86 -0.75 5.05 29.39 
-0.50 2.28 28.09 .. a.so 10.79 40. 18 
-0.25 3. 17 31.26 -0.25 11. 12 51.30 
, .. 0,0 4,65 35.91 0.0 9,97 61.27 
0.25 6.59 42.50 0.25 7.24 68.51 
0,50 7.74 50.24 0.50 3.98 72 .49 
0.75 8.01 58.25 0.75 3.41 75,90 
1.00 7.24 65.49 1.00 2.52 78.42 
1.25 5.97 71.46 1.25 1.80 80.22 
1.50 5.44 76.90 1.50 2.06 82.28 
1. 75 3.57 80.47 1. 75 1.83 84. 11 
2.00 4.80 85.27 2.00 2.42 86.53 
2.25 3.74 89.01 2.25 2.55 89.08 
2.50 4.36 93.37 2.50 3.24 92,32 
2.75 6.54 99.91 2.75 7,57 99.89 
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SAMPLE #90 SAMPLE #91 
0 Wt.% Cum.Wt.% 0 Wt.% Cum.Wt.% 
-3.00 0.0 0.0 -3.00 o.o 0.0 
-2.75 2.08 2.08 -2.75 2.39 2.39 
-2.50 1. 16 3.24 -2.50 3.01 5.40 
-2.25 0. 96 4.20 -2.25 3 ... 01 8.41 
-2.00 1.33 5.53 -2.00 3.01 11. 42 
-1.75 1. 19 6. 72 -1.75 3.34 14.76 
-1.50 2.01 8.73 -1.50 4.22 18.98 
-1.25 1.64 10.37 -1.25 4. 72 23.70 
-1.00 2.66 13.03 -1.00 6.98 30.68 
-0.75 2.33 15.36 -0.75 6.30 36.98 
-0.50 5.95 21. 31 -0.50 10. 73 47. 71 
-0.25 6.32 27.63 -0.25 8.82 56.53 
o.o 8.21 35 .84 0.0 7.63 64. 16 
0.25 10. 15 45.99 0.25 5. 15 69. 31 
0.50 10.03 56.02 a.so 4.70 74.01 
0.75 8.50 64.52 0.75 3. 14 77. 15 
1.00 7.40 71.92 1.00 2.37 79.52 
1.25 6.36 78.28 1.25 2.03 81. 55 
1. 50 . 5. 72 84.00 1.50 2.55 84. 10 
1. 75 4.25 88.25 1. 75 2.40 86.40 
2.00 3.96 92.21 2.00 3.84 90;24 
2.25 2. 74 94.95 2.25 3.34 93.58 
2.50 2.41 97.36 2.50 2.91 96.49 
2.75 2.51 99.87 2. 75 3.39 99.88 
SAMPLE #92 SAMPLE #93 
0 Wt. % Cum.Wt.% 0 Wt.% Cum. Wt.% 
-3.00 0.0 0.0 -3.00 0.0 0.0 
-2.75 0.99 0.99 -2.75 4. 15 4. 15 
-2.50 2.54 3.53 -2. 50 6.49 10.64 
-2.25 3.70 7.23 -2.25 8.63 19.27 
-2.00 3.30 10.53 -2.00 21. 08 40.35 
-1.75 2.24 12. 77 -1.75 12. 19 52.54 
-1.50 3.65 16.42 -1.50 11.88 64.42 
-1.25 3.70 20.12 -1.25 13. 31 77. 73 
-1.00 7. 19 27. 31 -1.00 6.84 84.57 
-0.75 7.37 34.68 -0.75 4.07 88.64 
-0.50 15. 47 50. 15 -0.50 6.39 95.03 
-0.25 9. 14 59.29 -0.25 3.61 98.64 
0.0 6.25 65.54 0.0 l. 14 99.78 
0.25 4.48 70.02 0.25 0. 15 99.93 
0.50 4.57 74.59 0.50 0.0 99.93 
0.75 3.21 77.80 0.75 0.0 99.93 
1.00 l. 80 79.60 1.00 0.0 99.93 
l. 25 1. 15 80.75 1. 25 0.0 99.93 
1.50 1. 35 82. l 0 l. 50 0.0 99.93 
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Sample #92) Sample #93) 
0 Wt.% Cum.Ht.% 0 Ht.~& Cum. Wt.% 
l. 75 1.40 83.50 l. 75 0.0 99.93 
· 2. 00 2.71 86. 21 2.00 0.0 99.93 
2.25 2.67 88.88 2.25 0.0 99.93 
2.50 4.91 93.79 2.50 0.0 99.93 
2.75 6.10 99.89 2.75 0.0 99.93 
SAMPLE #94 SAMPLE #95 
0 ~It.% • Cum. ~It.% 0 Wt.% Cum.Wt.% 
-3.00 0.0 0.0 -3.00 0.0 0.0 
-2.75 0.92 0.92 -2.75 0.0 0.0 
-2.50 0.0 0.92 -2.50 0.0 0.0 
-2.25 3.88 4.80 -2.25 0.76 0.76 
-2.00 16.61 21. 41 -2.00 • 3. 29 4.05 
-1.75 14. 60 36.01 -1.75 4.06 8. 11 
-1.50 27.07 63.08 -1.50 7.02 15. 13 
-1.25 19.75 82.83 -1.25 19.94 35.07 
-1.00 11. 69 94.52 -1.00 14-. 23 49.30 
-0.75 4.41 98. 93 -0.75 15. 88 65. 18 
-0.50 0.99 99.92 -0.50 20.43 85.61 
-0.25 0.03 99.95 -0.25 8.64 94.25 
0.0 o~·o 99.95 0.0 l. 89 96.14 
0.25 0.0 99.95 0.25 0.54 96.68 
0.50 0.0 99.95 0.50 2.65 99.33 
0.75 0.0 99.95 0.75 0.48 99.81 
1.00 0.0 99.95 1.00 0. 12 99.93 
1. 25 0.0 99.95 1. 25 0.0 99.93 
L 50 0.0 99. 95 1. 50 0.0 99.93 
l. 75 0.0 99.95 l. 75 0.0 99.93 
2.00 0.0 99.95 2.00 0.0 99.93 
2.25 0.0 99.95 2.25 0.0 99.93 
2.50 0.0 99.95 2.50 0.0 99.93 
2.75 0.0 99. 95 2.75 0.0 99.93 
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SAMPLE #96 SAMPLE #98 
0 Wt.% Cum. Wt.% 0 \,Jt. % Cum.Ht.% 
-3.00 0.0 0.0 -3.00 0.0 0.0 
-2.75 0.0 0.0 -2.75 8.00 8.00 
-2. 50 0.0 0.0 -2.50 3.00 11. 00 
-2.25 1. 70 1. 70 -2.25 3.90 14.90 
-2.00 2. 59 4.29 -2. 00 4.61 19. 51 
-1.75 4. 77 9.06 -1.75 2.06 21. 57 
-1.50 7. 21 16.27 -1. 50 5.29 26. 86 
-1.25 7.69 23. 96 -1.25 3. 16 30.02 
-1.00 8.92 32.88 -1.00 3.25 33.27 
-0.75 5.53 38.41 -0.75 3.61 36.88 
-0.50 8.10 46. 51 -0. 50 7.22 44.10 
-0.25 5.98 52.49 -0.25 7.58 51.68 
0.0 4.55 57.04 0.0. 8.06 59.74 
0.25 3.00 60.04 0.25 8.90 68.64 
0.50 3.48 63.52 0.50 13.10 81. 74 
0-.75 2.72 66.24 0.75 14.64 96. 38 
1.00 2.34 68.58 1.00 2.35 98. 73 
1. 25 2.88 71.46 1. 25 0.19 98.92 
1.50 4.11 75.57 1. 50 0.25 99. 17 
1. 75 3.57 79.14 1. 75 0.09 99.26 
2.00 6.86 86.00 2.00 0. 16 99.42 
2.25 2.05 88.05 2.25 0. 12 99. 54 
2.50 7. 72 95. 77 2.50 0.16 99.70 
2.75 4.74 100. 51 2.75 0. 19 99. 89 
SAMPLE #99 SAMPLE #100 
0 Ht. % Cum.Ht.% 0 Ht.~~ Cum.Wt.% 
-3.00 0.0 0.0 -3.00 0.0 o.n 
-2.75 0.0 0.0 -2.75 0.0 0.0 
-2. 50 0.0 0.0 -2.50 0.0 0.0 
-2.25 0.0 0.0 -2.25 0.0 0.0 
-2.00 0.0 0.0 -2.00 0.0 0.0 
-1.75 0.0 0.0 -1.75 0.0 0.0 
-1.50 0.0 0.0 -1. 50 0.0 0.0 
-1. 25 2.68 2.68 -1.25 0.0 0.0 
-1.00 0.58 3.26 -1.00 0.0 0.0 
-0.75 0.0 3.26 -0.75 0.0 0.0 
-0. 50 0.0 3.26 -0.50 0.0 0.0 
-0.25 0.0 3.26 -0.25 0.0 0.0 
0.0 0.0 3.26 0.0 0.0 0.0 
0.25 0.0 3.26 0.25 0.0 0.0 
0.50 0.01 3.27 0.50 0.0 0.0 
0.75 1. 01 4.28 0.75 0.0 0.0 
1.00 9.00 13. 28 l.00 5.02 5.02 
l .. 25 ll.23 24. 51 1. 25 5.98 11.00 
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Sample #99) Sample #100) 
0 t·Jt. % Cum. Wt. % 0 Wt.% Cum.Wt. % 
l. 50 14. 94 39.45 l. 50 9.09 20.09 
l. 75 12. 71 52. 16 l. 75 10.64 30.73 
2.00 16.84 69.00 2.00 16.83 47.56 
2.25 12. 79 81.79 2.25 12. 55 60. 11 
2.50 9. 72 91. 51 2.50 19.07 79. 18 
2.75 8.43 99.94 2.75 20. 78 99.96 
SAMPLE #101 SA~~PLE #102 
0 vlt. % Cum .. !•It.% 0 Ht.% Cum. vlt. % 
-3. 00 0.0 0.0 -3.00 0.0 0.0 
-2 . .75 0.0 0.0 -2.75 0.0 0.0 
-2.50 0.0 0.0 -2.50 0.0 0.0 
-2.25 0.0 0.0 -2.25 0.0 0.0 
-~.00 0.0 0.0 -2.00 0.0 0.0 
-1. 75 0.0 0.0 -1.75 0.0 0.0 
-1.50 0.0 0.0 -1. 50 0.0 0.0 
-1.25 2.33 2.33 -1.25 0.0 0.0 
-1.00 0.41 2.74 -1.00 0.0 0.0 
-0.75 0. 41 3. 15 -0.75 0.0 0.0 
-0. 50 0.71 3.86 -0.50 0.0 0.0 
-0.25 0.84 4.70 -0.25 0.0 0.0 
0.0 0.89 5.59 0.0 0.0 0.0 
0.25 l. 23 6.82 0.25 0.0 0.0 
,, 0.50 l. 77 8.59 0. 50 l. 36 l. 36 
0. 75 2.66 11. 25 0.75 0. 56 l. 92 
1.00 4. 10 15. 35 1.00 0.47 2.39 
l. 25 7.05 22.40 l. 25 l. 15 3.54 
l. 50 10.03 3?.:43 l. 50 2.75 6.29 
l. 75 8. 51 40.94 l. 75 ~. 23 10.52 
2.00 13.26 54.20 2.00 10. 50 21.02 
2.25 6. 59 60.79 2.25 13. 57 34.59 
2.50 19.26 80.05 2.50 22.42 57.01 
2.75 19.88 99.93 2.75 42. 95 99. 96 
SAMPLE #103 SAMPLE #104 
0 \-Jt. % Cum. \H. 0/ 0 Ht.% Cum. !·It.% /0 
-3.00 0.0 0.0 -3.00 0.0 0.0 
-2.75 0.0 0.0 -2. 75 0.89 0.89 
-2.50 0.0 0.0 -2.50 0.87 l. 76 
-2.25 0.0 0.0 -2.25 0.62 2.38 
-2.00 0.0 0.0 -2,()0 0.71 3.09 
-1.75 0.0 0.0 -1.75 2.62 5.71 
-1.50 0.0 0.0 -1.50 3.74 9.45 
-1.25 0.0 0.0 -1.25 3.63 13.08 
-1.00 0.0 0.0 -1.00 4.94 18. 02 
-0.75 0.0 0.0 -0.75 5. 15 23. 17 
-0.50 0.0 0.0 -0. 50 9.48 32.65 
-0.25 0.0 0.0 -0.25 8.90 41.55 
0.0 0.0 0.0 0.0 8.47 50.02 
0.25 0.0 0.0 0.25 8.20 58.22 
0.50 11.34 11.34 · 0. 50 7.45 65. 67 
0.75 4.56 15.90 0.75 5.06 70.73 
1.00 2.84 18. 74 1.00 2.74 73.47 
l. 25 2.34 21. 08 l. 25 l. 44 74.91 
1. 50. l. 85 22.93 l. 50 0.96 75.87 
l. 75 l.62 24.55 l. 75 0.64 76.51 
2.00 2.61 27. 16 2.00 l. 17 77 .68 
2.25 2.91 30.07 2.25 0. 26 77. 94 
2.50 6.88 36. 95 2.50 4.40 8~.34 
2.75 63.01 99.96 2.75 17.58 99.92 
SAMPLE #105 SAMPLE #106. 
0 Wt.% Cum. ~/t. ~~ 0 \.•/t. % Cum.Wt.% 
-3.00 0.0 0.0 -3.00 0.0 0.0 
-2.75 0.0 0.0 -2.75 0.0 0.0 
-2. 50 0.0 0.0 -2. 50 0.0 0.0 
-2.25 0.0 0.0 -2.25 0.0 0.0 
-2. 00 0.0 0.0 -2.00 0.0 0.0 
-1.75 0.0 0.0 - l. 75 0.0 0.0 
- l. 50 0.0 0.0 -1. 50 0.0 0.0 
-1.25 0.0 0.0 -1.25 0.0 0.0 
-1.00 0.0 0.0 -1.00 0.0 0.0 
-0.75 0.0 0.0 -0.75 0.0 0.0 
-0.50 0.0 0.0 -0. 50 0.0 • 0.0 
-0.25 0.0 0.0 -0.25 0.0 0.0 
0.0 0.0 0.0 0.0 0.0 0.0 
0.25 0.0 0.0 0.25 0.0 0.0 
0. 50 0.0 0.0 0. 50 0.0 0.0 
0.75 0.0 0.0 0.75 0.0 0.0 
1.00 5.60 5.60 l. 00. 0.32 0.32 
1. 25 3.10 8.70 l. 25 0. 13 0.45 
Sample #105) Sample #106) 
yJ t~t. % Cum. Wt. % yJ Wt.% Cum. Wt. % 
l. 50 3. 21 ll. 91 l. 50 0.36 0. 81 
l. 75 2. 19 14. lO l. 75 0. 36 l. 17 
2.00 3. 16 17.26 2.00 l. 70 2.87 
2.25 5.88 23. 14 2.25 3.17 6.04 
2.50 13. 17 36. 31 2.50 14.82 20.86 
2.75 63.65 99. 96 2.75 79.ll 99.97 
SAMPLE #107 SAMPLE #111 
yJ Wt. % Cum. In. % 0 ~it. % Cum. Wt. % 
-3.00 0.0 0.0 -3.00 0.0 0.0 
-2.75 22.48 22.48 -2. 75 l. 37 l. 37 
-2. 50 l l. 61 34.09 -2.50 l. 49 2.86 
-2.25 5.39 39.48 -2.25 l. 31 4. 17 
-2.00 6.35 46. 83 -2.00 2.33 6. 50 
-1.75 4.31 51. 14 -1.75 0.82 7.32 
-1.50 3.23 54.37 -1. 50 l. 22 8.54 
-1.25 8. 51 62.88 -1.25 2.00 10.54 
-1.00 2.32 65.20 -1.00 2.46 13.00 
-0.75 l. 39 66. 59 -0.75 2.60 15. 60 
-0.50 2.08 68.67 -0. 50 4.66 20. 26 
-0.25 l. 89 70. 56 -0.25 5.89 26. 15 
0.0 2.37 72.93 0.0 7.42 33.57 
0.25 2.30 75.23 0.25 9.08 42.65 
0. 50 3. 57 78.80 0.50 16.38 59.03 
0.75 3. 81 82.61 0.75 15. 26 74.29 
l.00 3.55 86. 16 l.00 8.26 82.55 
l. 25 2.87 89.03 l. 25 12. 41 94.96 
l. 50 2.37 91.40 l. 50 l. 91 96. 87 
l. 75 l. 39 92.79 l. 75 0.66 97.53 
2.00 2.49 95.28 2.00 0.47 98.00 
2.25 l. 65 96.93 2.25 0.43 98.43 
2.50 l. 34 98.27 2.50 0.55 98.98 
2.75 2.61 100.98 2.75 0.91 99. 89 
SAMPLE #112 SAMPLE #113 
0 I.Jt. % Cum. in. % 0 Wt.% Cum. ~·It.% 
-3.00 0.0 0.0 -3.00 0.0 0.0 
-2. 75 8.98 8.98 -2. 75 0.0 0.0 
-2. 50 3.27 12.25 -2.50 0.0 0.0 
-2.25 0.73 12. 98 -2.25 0.0 0.0 
-2.00 2.44 15.42 -2.00 0.0 0.0 
-1.75 0.75 16. 17 -1. 75 0.0 0.0 
-1. 50 l. 74 17.91 -1.50 0.0 0.0 
-1.25 l. 75 19.66 -1.25 0.0 0.0 
-1.00 l. 24 20.90 -1.00 0.0 0.0 
-0.75 l.67 22·. 57 -0.75 0.65 0.65 
-0. 50 3.31 25.88 -0. 50 0.89 l. 54 
-0.25 4. 56 30.44 -0.25 l.83 3.37 
0.0 5.80 36.24 0.0 4.67 8.04 
0.25 9.03 45.27 0.25 9.05 17.09 
0. 50 10.60 55.87 0. 50 15. 90 32.99 
0. 75 9.66 65. 53 0. 75 22.41 55.40 
1.00 7.96 73.49 1.00 22.79 78.19 
l. 25 5.34 78.83 l. 25 14;90 93.09 
l. 50 6. 86 85.69 l. 50 4.62 97.71 
l. 75 4.56 90.25 l. 75 0.96 98.67 
2.00 4. 32 • 94.57 2.00 0.62 99.29 
2.25 2.08 96.65 2.25 0. 36 99.65 
2.50 l.63 98.28 2.50 0. 29 99.94 
2.75 l.60 99.88 2. 75 0.0 99.94 
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APPENDIX B
WEIGHT PERCENTAGES, MARCH 1977 
SAMPLE #8 SAMPLE #10 
0 Wt. % Cum. Wt. % 0 Wt. % Cum.Wt.% 
-3.00 0.0 0.0 -3.00 0.0 0.0 
-2. 75 2.67 2.67 -2. 75 0.0 0.0 
-2.50 1.07 3.74 -2. 50 0.0 0.0 
-2.25 1.07 4. 81 -2.25 0.0 0.0 
-2.00 4. 12 8.93 -2.00 0.0 0.0 
-1.75 5.73 14. 66 -1.75 0.0 (). 0 
-1. 50 5.70 20.36 -1. 50 0.0 0.0 
-1.25 4.62 24.98 -1.25 2.28 2.28 
-1.00 4.88 29.86 -1.00 0.84 3. 12 
-0.75 4.28 34.14 -0.75 0.86 3.98 
-0. 50 6.30 40.44 -0. 50 3.07 7.05 
-0.25 5.73 46. 17 -0.25 4.82 11.87 
0.0 5.35 51. 52 0.0 7.40 19. 27 
0.25 4.98 56.50 0.25 9. 17 28.4t1 
0. 50 3.99 60.49 0. 50 14. 96 13.tlO 
0.75 3.08 63.57 0.75 12. 12 55.52 
1.00 3.03 66.60 1.00 10.94 66.46 
l. 25 3.06 69.66 l. 25 9.27 75.73 
l. 50 4.28 73.94 l. 50 10.53 86. 26 
l. 75 3.52 77.46 l. 75 4.82 91.()8 
2.00 5.44 82.90 2.00 4.43 95. 51 
2.25 5.00 87.90 2.25 0.63 96.14 
2.50 5.06 92. 96 2.50 2.86 99.00 
2. 75 6.91 99.87 2.75 0.90 99.90 
SAMPLE #17 SAMPLE #21 
,, 0 \1t. % Cum.Ht.% 0 tn. % Cum. ~It.% 
-3.00 0.0 0.0 -3.00 0.0 0.0 
-2.75 0.0 0.0 -2. 75 0.0 0.0 
-2. 50 0.0 0.0 -2. 50 5.33 5.33 
-2.25 0.0 0.0 -2.25 l. 70 7.03 
-~.00 0.0 0.0 -2. 00 3.75 10.78 
-1.75 0.0 0.0 -1.75 l. 92 12. 70 
-1. 50 0.0 0.0 -1.50 l. 37 14.07 
-1. 25 4.73 4.73 -1.25 l. 54 15. 61 
-1.00 l. 30 6.03 -1.00 l. 12 16.73 
-0.75 0.43 6.46 -0.75 l. 16 17.89 
-0.50 1.94 8.40 -0. 50 l. 85 19.74 
-0.25 l. 80 10.20 -0.25 2.22 21.96 
0.0 3.05 13. 25 0.0 3.07 25.03 
0.25 5.69 18. 94 0.25 4.62 29. 65 
0.50 10.20 29. 14 0. 50 8. 13 37.78 
0.75 16.60 45. 74 0.75 10.91 48.69 
1.00 17.03 62. 77 1.00 12. 16 60.85 
1. 25 16.45 79.22 l. 25 10.13 70.98 
Sample #17) Sample #21) 
0 Wt.% Cum. \H. ~~ 0 \IJt. % Cum. Ht.% 
1. 50 11. 66 90.88 1. 50 9.22 80.20 
1. 75 5.08 95.96 1. 75 5.57 85. 77 
2.00 2. 18 98. 14 2.00 5.69 91. 46 
2.25 0.37 98. 51 2.25 2.83 94. 29 
2.50 0.98 99.49 2.50 3.04 97.33 
2.75 0.40 99.89 2.75 2.57 99.90 
SAMPLE #23 SAMPLE #25 
0 ~Jt. % Cum.Ht.% 0 vJt. % Cum. \H. % 
-3.00 0.0 0.0 -3.00 0.0 0.0 
-.275 2.69 2.69 -2.75 3.52 3.52 
-2.50 3.03 5.72 -2.50 4. 17 7.69 
-2.25 5.25 10. 97 -2.25 5.97 13.66 
-2.00 3.97 14. 94 -2.00 5.86 19.52 
-1.75 2.73 17.67 -1. 75 4.84 24.36 
-1. 50 4. 16 21.83 -1. 50 4. 26 28.62 
-1. 25 4.96 26.79 -1.25 4.32 32.94 
-1.00 6.44 33.23 -1.00 3.97 36.91 
-0.75 7.66 40.89 -0.75 2.41 39.32 
-0. 50 18.35 59.24 -0. 50 4.41 43.73 
-0.25 13. 73 72. 97 -0.25 5.43 49. 16 
0.0 9. 17 82.14 0.0 9.64 58.80 
0.25 3.36 85.50 0.25 14. 27 73.07 
" 0. 50 1. 84 87.34 0.50 12. 70 85.77 
0.75 1. 51 88.85 0.75 5.45 91. 22 
1.00 1. 47 90.32 1.00 2.34 93. 56 
1. 25 1. 49 91. 81 l.~5 l. 47 95.03 
1.50 l. 43 93.24 1. 50 l. 18 96. 21 
l. 75 0.71 93.95 1. 75 0.97 97. 18 
2.00 0.86 94.81 2.00 l. 22 98.40 
2.25 0.73 95. 5L1, 2.25 0.34 98.74 
2.50 1.08 96.62 2.50 0.66 99.40 
2.75 3.25 99.87 2.75 0.52 99.92 
SAMPLE #30 SAMPLE #37 
0 Wt.% Cum.Wt% 0 Wt.% Cum.Wt% 
-3.00 0.0 0.0 -3.00 0.0 0.0 
-2.75 0.97 0.97 -2.75 0.0 0.0 
-2.50 1.80 2. 77 -2.50 0.76 0.76 
-2.25 1.02 3.79 -2.25 0.64 .1. 40 
-2.00 3.37 7. 16 -2.00 2.39 3.79 
-1. 75 2. 15 9. 31 -1.75 3.88 7.67 
-1.50 l. 80 11. 11 -1.50 7.40 15.07 
-1.25 2.24 13.35 - 1. 25 6.60 21.67 
-1.00 1.48 14.83 ~1.00 9.47 31.14 
-0.75 0.88 15. 71 -0.75 6.33 37.47 
-0.50 3. 18 18. 89 -0.50 8.65 46. 12 
-0.25 3.27 22.16 -0.25 5.61 51.73 
0.0 4.13 26.29 0.0 5.14 56.87 
0.25 5. 14 31.43 0.25 5.39 62.26 
0.50 10.25 41.68 0.50 5.80 68.06 
0.75 14.82 56.50 0.75 4.65 72.71 
1.00 20.71 77. 21 1.00 3.29 76.00 
1.25 12.34 89.55 1.25 2.58 78. 58 
1.50 7.00 96.55 1.50 2.44 81.02 
l. 75 2.61 99.16 1. 75 2.90 83.92 
2.00 0. 81 99.97 2.00 4.70 88.62 
2.25 0.15 100. 12 2.25 3.93 92.55 
2.50 0.0 100.12 2.50 5. 14 97.69 
2.75 0.0 100. 12 2.75 2. 13 99.82 
,, SAMPLE #42 SAMPLE #44 
0 Wt.% Cum.Wt% 0 Wt.% Cum.Wt% 
-3.00 0.0 0.0 -3.00 0.0 0.0 
-2.75 1.20 1.20 -2.75 0.0 0.0 
-2.50 1.42 2.62 -2.50 0.0 0.0 
-2.25 2.83 5.45 -2.25 0.0 0.0 
-2.00 6.02 11.47 -2.00 0.0 0.0 
-1.75 6.78 18. 25 -1.75 0.0 0.0 
-1.50 9.61 27.86 -1.50 0.0 0.0 
-1.25 7.22 35.08 -1.25 0.0 0.0 
-1 .OD 11. 56 46.64 -1.00 0.0 0.0 
-0.75 10.48 57. 12 -0.75 3.84 3.84 
-0.50 12.63 69.75 -0.50 2. 31 6. 15 
-0.25 10.52 80.27 -0.25 4.03 10. 18 
0.0 8.92 89. 19 0.0 6.57 16.75 
0.25 5.60 94.79 0.25 9.73 26.48 
SAMPLE #42 SAMPLE #44 
0 Wt.% Cum.Wt.% 0 Wt.% Cum.Wt.% 
0.50 3.82 98.61 0.50 12. 37 38.85 
0.75 l. 15 99.76 0.75 11. 85 50.70 
1.00 0.0 99.76 1.00 34. 77 85.47 
l. 25 0.0 99.76 1. 25 8.07 93.54 
l. 50 0.0 99;76 1. 50 1.98 95.52 
l. 75 0.0 99.76 l. 75 1.56 97.08 
2.00 0.0 99.76 2.00 1.49 98.57 
2.25 0.0 99.76 2.25 1.36 99.93 
2.50 0.0 99.76 2.50 0.0 99.93 
2.75 0.0 99.76 2.75 0.0 99.93 
SAMPLE #46 SAMPLE #48 
0 Wt.% Cum.Wt.% 0 Wt.% Cum.Wt.% 
-3.00 0.0 0.0 -3.00 0.0 0.0 
-2.75 a.a 0.0 -2.75 2.30 2.30 
-2. 50 0.0 0.0 -2. 50 2.33 4.63 
-2.25 0.0 0.0 -2.25 1.49 6 .12 
-2.00 0.0 0.0 -2.00 0.58 6.70 
- l. 75 0.0 0.0 -1. 75 0.58 7.28 
-1.50 0.0 0.0 -1. 50 l. 31 8.59 
- 1.25 0.50 0.50 -1.25 3.59 12.18 
-1.00 0. 72 1.22 -1.00 2.45 14.63 
" -0.75 1.34 2.56 -0.75 0.02 14.65 
-0.50 4.20 6.76 -0.50 4.61 19.26 
-0.25 5.45 12. 21 -0.25 4.30 23.56 
0.0 12 .01 24.22 0.0 4.05 27.61 
0.25 16.46 40.68 0.25 3.29 30.90 
0.50 21.44 62.12 0.50 4.07 34.97 
0.75 15. 17 77.29 0.75 4.94 39. 91 
1.00 12.44 89.73 1.00 7.44 47.35 
1.25 8.87 98.60 1.25 9.98 57.33 
1.50 0.87 99.47 l. 50 11.09 68.42 
l. 75 0.03 99.50 l. 75 7.01 75.43 
2.00 0.40 99.90 2.00 8.25 83.68 
2.25 0.03 99 .93 2.25 3. 72 87.40 
2.50 0.0 99.93 2.50 5.47 92.87 
2.75 0.0 99.93 2.75 4.30 97.17 
SAMPLE #53 SAMPLE #57 
0 Wt.% Cum. Wt.% 0 Wt.% Cum.Wt.% 
-3.00 0.0 0.0 -3.00 0.0 0.0 
-2.75 0.90 0.90 -2.75 0.0 0.0 
-2.50 2.91 3. 81 -2.50 0.0 0.0 
-2.25 l.99 5.80 -2.25 0.0 0.0 
-2.00 4.71 10. 51 -2.00 0.0 0.0 
-1.75 2.46 12.97 -1.75 0.0 0.0 
-1. 50 2.86 15.83 . -l.50 0.0 0.0 
-1.25 4.64 20.47 -1.25 0.55 0.55 
-l.00 4.03 24.50 -l.00 1.18 l. 73 
-0.75 4.03 28.53 -0.75 0.46 2 .19 
-0.50 4.48 33.01 -0.50 6.06 8.25 
-0.25 4.25 37.26 -0.25 11. 42 19.67 
0.0 3. 98 41.24 0.0 15. 81 35.48 
0.25 4.34 45.58 0.25 19.20 54.68 
0.50 5.74 51. 32 0.50 18. 61 73.29 
0.75 9.83 61. 15 0.75 13.89 87. 18 
1.00 15.83 76.98 1.00 7. 31 94.49 
1.25 13. 61 90.59 1.25 2.63 97. 12 
1.50 6.26 96.85 1.50 1.02 98.14 
l. 75 l. 58 98.43 l. 75 0.49 98.63 
2.00 0.82 99.25 2.00 0.49 99 .12 
2.25 0.28 99.53 2.25 0 .19 99.31 
2.50 0. 59 100. 12 2.50 0. 19 99.50 
2.75 0.64 100.76 2.75 0.52 100.02 
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SAMPLE #61 SAMPLE #65 
0 Wt.% Cum.Wt.% 0 Wt.% Cum.Wt.% 
..;3. 00 0.0 0.0 -3.00 0.0 0.0 
-2.75 0.0 0.0 -2.75 0.0 0.0 
-2.50 0.0 0.0 -2.50 0.0 0.0 
-2.25 0.0 0.0 -2.25 0.0 0.0 
-2.00 0.0 0.0 -2.00 0.0 0.0 
-1. 75 0.0 0.0 -1.75 0.0 0.0 
-1. 50 0.0 0.0 -1 .50 0.0 0.0 
-1 .25 1. 39 1.39 -1.25 0.0 0.0 
-1.00 1.09 2.48 -1.00 0.0 0.0 
-0.75 0.59 3.07 -0.75 0.11 0. 11 
-0.50 l. 35 4.42 -0.50 0.0 0.11 
-0.25 2.08 6.50 -0.25 0.36 0.47 
0.0 3.38 9.88 0.0 0.97 1.44 
0.25 4. 77 14.65 0.25 1.05 2.49 
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SAMPLE #61 SAMPLE #65 
0 Wt.% Cum.Wt.% 0 Wt.% Cum.Wt.% 
0. 50 7. 15 21.80 0.50 2.66 5.15 
0.75 11.07 32.87 0.75 6.61 11. 76 
1.00 13. 72 46.59 1.00 19.40 31. 16 
1.25 14.65 61.24 1.25 27.74 58.90 
1.50 14.25 75.49 1.50 31.66 90.56 
1. 75 8.35 83.84 1. 75 7.83 . 98. 39 
2.00 7.42 91. 26 2.00 1.55 99.94 
2.25 3.28 94.54 2.25 0.0 99.94 
2.50 3.01 97.55 2.50 0.0 99.94 
2.75 2.38 99.93 2.75 0.0 99.94 
SAMPLE #73 SAMPLE #78 
0 Wt.% Cum~Wt.% 0 Wt.% Cum. Wt.% 
-3.00 0.0 0.0 -3.00 0.0 0.0 
-2.75 0.0 0.0 -2.75 0.0 0.0 
-2.50 0.0 0.0 -2.50 0.0 0.0 
-2.25 0.0 0.0 -2.25 0.0 0.0 
-2.00 0.0 0.0 -2.00 0.0 0.0 
-1.75 0.0 0.0 -1.75 0.0 0.0 
-1. 50 0.0 0.0 -1.50 0.0 0.0 
-1.25 0.0 0.0 -1.25 0.85 0.85 
-1.00 o~o 0.0 -1.00 0.96 1. 81 
-0.75 0.0 0.0 -0.75 1.12 2.93 
-0.50 0.0 0.0 -0.50 5.57 8.50 
-0.25 0.41 0.41 -0.25 10 .19 18.69 
0.0 0.16 0.57 0.0 12.03 30. 72 
0.25 0.86 1.43 0.25 11.95 42.67 
0.50 2.39 3.82 0. 50 . 13. 68 56.35 
0.75 5.59 9Al 0.75 11. 52 67.87 
1.00 12.89 22.30 1.00 8.96 76.83 
1.25 16. 93 39.23 1.25 7.28 84. 11 
1.50 19.01 58.24 1.50 5.30 89.41 
1. 75 12.75 70.99 1. 75 3.49 92.90 
2.00 13. 53 84.52 2.00 3.09 95.99 
2.25 7.68 92.20 2.25 2.29 98.28 
2.50 5.17 97.37 2.50 0.90 99.18 
2. 75 . 2.56 99.93 2.75 0.74 99.92 
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SAMPLE #80 SAMPLE #82 
0 Wt.% Cum.Wt.% 0 Wt.% Cum.Wt.% 
-3.00 0.0 0.0 -3.00 0.0 0.0 
-2.75 0.62 0.62 -2.75 0.0 0.0 
-2.50 1.34 1.96 -2.50 0. 16 0. 16 
-2.25 1.27 3.23 -2.25 0. 16 0.32 
-2.00 1.38 4.61 -2.00 1. 34 1. 66 
-1.75 0.62 5.23 -1. 75 1.29 2.95 
-1. 50 2.84 8.07 -1.50 2.41 5.36 
-1.25 7.37 15.44 -1.25 6.23 11.59 
-1.00 4.32 19.76 -1.00 5.85 17. 44 
-0.75 3.74 23.50 -0.75 6. 72 24.16 
-0.50 9. 16 32.66 -0.50 17. 05 41. 21 
-0.25 8.67 41.33 -0.25 26.88 68.09 
0.0 9.02 50.35 0.0 11. 89 79.98 
0.25 10.57 60.92 0.25 6.81 86.79 
0.50 9.99 70. 91 0.50 4.99 91. 78 
0.75 7.51 78.42 0.75 2.74 94.52 
1.00 4.53 82.95 1.00 1.45 95.97 
1.25 3. 12 86.07 1.25 1.01 96.98 
1.50 2.56 88.63 1.50 0.38 97.36 
1. 75 1.98 90. 61 1. 75 0.21 97.57 
2.00 2.40 93. 01 2.00 0.35 97.92 
2.25 0. 71 93. 72 2.25 0.30 98.22 
2.50 3.28 97 .00 2.50 0. 41 98.63 
2.75 2. 89 99.89 2.75 1.26 99.89 
SAMPLE #87 SAMPLE #89 
0 Wt.% Cum.Wt.% 0 Wt.% Cum.Wt.% 
-3.00 0.0 0.0 -3.00 0.0 0.0 
-2.75 4.00 4.00 -2.75 1.02 1.02 
-2.50 1.80 5.80 -2.50 3. 17 4. 19 
-2.25 1.52 7.32 -2.25 2.27 6.46 
-2.00 3.02 10.34 -2.00 5.61 12.07 
-1.75 2.82 13. 16 -1.75 5. 17 17. 24 
-1.50 3.63 16. 79 -1.50 4.96 22.20 
-1.25 4.40 21. 19 -1.25 3.52 25. 72 
-1.00 2.74 23.93 -1.00 4.74 30.46 
-0.75 1.64 25.57 -0.75 2.69 33. 15 
-0.50 3.53 29. 1 O -0.50 4.22 37.37 
-0.25 3. 16 32.26 -0.25 3.92 41.29 
0.0 3.47 35.73 0.0 3.76 45.05 
0.25 3.90 39.63 0.25 ·3.76 48. 81 
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SAMPLE #87 SAMPLE #89 
0 Wt.% Cum.Wt.% 0 Wt.% Cum.Wt.% 
0.50 5.24 44.87 0.50 4.82 53.63 
0.75 7. 13 52.00 0.75 4.56 58.19 
1.00 7.21 59.21 1.00 5.87 64.06 
1.25 9.89 69.10 1.25 5. 11 69 •rl 7 
1.50 10.46 79.56 1.50 6.09 75.26 
1. 75 6.74 86.30 1. 75 6.49 81.75 
2.00 6.76 93.06 2.00 5.79 87.54 
2.25 3.39 96.45 2.25 5. 17 92. 71 
2.50 2.05 98.50 2.50 4.06 96. 77 
2.75 1.38 99.88 2.75 4.94 101. 71 
SAMPLE #91 SAMPLE #92 
0 Wt.% Cum.Wt.% 0 Wt.% Cum.Wt.% 
-3.00 0.0 0.0 -3.00 0.0 0.0 
-2.75 0.0 0.0 -2.74 0.0 0.0 
-2.50 0.0 0.0 -2. 50 5. 14 5. 14 
-2.25 0.0 0.0 -2.25 5.92 11. 06 
-2.00 0.0 0.0 -2.00 5. 12 16. 18 
- 1. 75 0.0 0.0 -1.75 3.22 19.40 
-1.50 0.0 0.0 -1.50 3. 12 22.52 
-1.25 3.21 3. 21 -1.25 2.73 25.25 ,, 
-1.00 2.43 5.64 -1.00 2.05 27.30 
-0.75 1. 57 7.21 -0.75 1. 75 29.05 
-0.50 5.08 12. 29 -0.50 4.63 33. 68 
-0.25 5.60 17. 89 -0.25 . 6. 02 39.70 
0.0 7.20 25.09 0.0 7.21 46.91 
0.25 8.38 33.47 0.25 7.29 54.20 
0.50 12 .41 45.88 0.50 7.68 61.88 
0.75 11.14 57.02 0.75 8.07 69.95 
1.00 8.30 65.32 1.00 8.65 78.60 
1. 25 6.89 72. 21 1.25 5.66 84.26 
1.50 7.05 79.26 1.50 5.26 89.52 
1. 75 5.34 84.60 1. 75 3.68 93.20 
2.00 6. 81 91. 41 2.00 3.68 96.88 
2.25 4.35 95.76 2.25 2.56 99.44 
2.50 2.54 98.30 2.50 0.80 100.24 
2.75 1. 62 99.92 2.75 0.40 100. 64 
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SAMPLE #93 SAMPLE #96 
0 Wt.% Cum.Wt.% 0 Wt.% Cum.Wt.% 
-3.00 0.0 0.0 -3.00 0.0 0.0 
-2.75 0.0 0.0 -2.75 0.0 0.0 
-2.50 0.0 0.0 -2.50 0.0 0.0 
-2.25 o. 01 0.01 -2.25 0.0 0.0 
-2.00 5.56 5.57 -2.00 0.0 0.0 
-1.75 6.65 12.22 -1.75 0.0 0.0 
-1.50 13. 81 26.03 -1.50 0.0 0.0 
-1. 25 14. 19 40.22 -1.25 1. 81 1. 81 
-1.00 20.39 60.61 -1.00 • 0. 39 2.20 
-0.75 21. 11 81.72 -0.75 0.17 2.37 
-0.50 15. 26 96.98 -0.50 0.36 2.73 
-0.25 2.32 99.30 -0.25 0.62 3.35 
0.0 0.22 99.52 0.0 0.62 3.97 
0.25 0.02 99.54 0.25 0.73 4.70 
0.50 0.0 99.54 0.50 1. 70 6.40 
0.75 0.0 99.54 0.75 2.98 9.38 
1.00 0.0 99.54 1.00 5.87 15.25 
1.25 0.0 99.54 1.25 10.50 25.75 
1. 50 0.0 99.54 1.50 19. 16 44.91 
1. 75 0.0 99.54 1. 75 18. 87 63.78 
2.00 0.0 99.54 2.00 15. 18 78.96 
2.25 0.0 99.54 2.25 8.68 87.64 
2.50 0.0 99.54 2.50 7.01 94.65 
2.75 0.0 99.54 2.75 5.28 99.93 
SAMPLE #100 SAMPLE #102 
0 Wt.% Cum.Wt.% 0 Wt.% Cum.Wt.% 
-3.00 0.0 0.0 -3.00 0.0 0.0 
-2.75 4.93 4.93 -2.75 0.0 o;o 
-2.50 6.69 11.62 -2.50 0.0 0.0 
-2.25 3. 77 15. 39 -2.25 0.0 0.0 
-2.00 3. 77 19. 16 -2.00 0.0 0.0 
-1.75 2.33 21. 49 -1.75 0.0 0.0 
-1.50 2.52 24.01 -1. 50 0.0 0.0 
-1.25 1. 75 25.76 -1.25 3.94 3.94 
-1.00 2.27 28.03 -1.00 1. 72 5.66 
-0.75 1. 52 29.55 -0.75 1. 21 6.87 
-0.50 2.41 31.96 -0.50 4.28 11. 15 
-0.25 2.39 34.35 -0.25 4.21 15.36 
0.0 3.36 37. 71 0.0 5.35 20. 71 
0.25 3.89 41.60 0.25 6.74 27.45 
SAMPLE #100 SAMPLE #102 
0 Wt.% Cum.Wt.% 0 Wt.% Cum.Wt.% 
0.50 6.05 47.65 0.50 8.35 35.80 
0.75 8.72 56.37 0.75 9.69 45.49 
1.00 9.39 65.76 1.00 10. 93 56.42 
1. 25 7.36 73. 12 1. 25 11.02 67.44 
1.50 6.97 80.09 1. 50 10. 59 78.03 
1. 75 5. 11 85.20 1. 75 7.86 85.89 
2.00 6. 11 91. 31 2.00 6.86 92.75 
2.25 1.41 92.72 2.25 4.26 97. 01 
2.50 4.19 96.91 2.50 1.75 98.76 
2.75 2.33 99.24 2.75 1.19 99.95 
SAMPLE #105 SAMPLE #107 
0 Wt.% Cum.Wt.% ~ Wt.% Cum.Wt.% 
-3.00 0.0 0.0 -3.00 0.0 0.0 
-2.75 0.0 0.0 -2.75 0.0 0.0 
-2.50 0.0 0.0 -2.50 4.28 4.28 
-2.25 0.0 0.0 -2.25 5.61 9.89 
-2.00 0.0 0.0 -2.00 9.89 19.78 
-1.75 0.0 0.0 -1.75 3.70 23.48 
-1.50 0.0 0.0 -1.50 2. 17 25.65 
- 1.25 0.0 0.0 -1.25 3.31 28.96 
,, -1.00 0.0 0.0 -1.00 2.56 31.52 
-0.75 2.67 2.67 -0.75 2.56 34.08 
-0.50 1. 60 4.27 -0.50 3.21 37.29 
-0.25 2.78 7.05 -0.25 3.27 40.56 
0.0 4.58 11.63 0.0 4.22 44.78 
0.25 6.28 17.91 0.25 5. 19 49.97 
0. 50 9.05 26.96 0.50 6. 13 56.10 
0.75 9.95 36.91 0.75 6.10 62.20 
1.00 7.43 44.34 1.00 6.88 69.08 
1.25 7.39 51. 73 1.25 7. 14 76.22 
1. 50 5.43 57. 16 1.50 7.66 83.88 
1. 75 3.21 60.37 1. 75 4.99 88.87 
2.00 4.96 65.33 2.00 5.09 93.96 
2.25 5.69 71. 02 2.25 2.37 96.33. 
2.50 9.80 80.82 2.50 1. 85 98.18 
2.75 19. 12 99.94 2.75 1.85 100. 03 
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SAMPLE #113 
0 Wt.% Cum.Wt.% 
-3.00 0.0 0.0 
-2.75 0.0 0.0 
-2.50 0.0 0.0 
-2.25 0.0 0.0 
-2.00 0.0 0.0 
-1.75 0.0 0.0 
-1.50 0.0 0.0 
-1.25 0.29 0.29 
-1.00 0.09 0.38 
-0.75 0. 13 0. 51 
-0.50 0.35 0.86 
-0.25 1.20 2.06 
0.0 4.85 6.91 
0.25 l l. 77 18.68 
0.50 18. 80 37.48 
0.75 16.61 54.09 
1.00 12. 84 66.93 
1. 25 11. 13 78.06 
l.50 9. 15 87.21 
1. 75 4.79 92.00 
2.00 4.52 96.52 
2.25 2.03 98.55 
2.50 0.80 99.35 
2.75 0.59 99.94 
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SAMPLE #5 SAMPLE #7 
0 Wt.% Cum.Wt.% 0 Wt.% Cum.Wt.% 
-3.00 0.0 0.0 -3.00 0.0 0.0 
-2.75 0.0 0.0 -2.75 0.0 0.0 
-2. 50 0.0 0.0 -2.50 0.0 0.0 
-2.25 0.0 0.0 -2.25 0.0 0.0 
-2.00 0.0 0.0 -2.00 0.0 0.0 
-1.75 0.0 0.0 -1.75 0.0 0.0 
-1.50 0.0 0.0 -1.50 0.0 0.0 
-1.25 0.0 0.0 -1.25 0.0 0.0 
-1.00 0.0 0.0 -1.00 0.0 0.0 
-0.75 0.0 0.0 -0.75 0.0 0.0 
-0.50 0.0 0.0 -0.50 0.0 0.0 
-0.25 0.0 0.0 -0.25 0.0 0.0 
0.0 0.0 0.0 0.0 0.0 0.0 
0.25 0.0 0.0 0.25 0.0 0.0 
0.50 0.0 0.0 0.50 0.0 0.0 
0.75 0.0 0.0 0.75 0.0 0.0 
1.00 6.49 6.49 1.00 3.00 3.00 
1. 25 7.70 14. 19 1.25 4.02 7.02 
1.50 10.79 24.98 1.50 13. 36 20.38 
1. 75 11.38 36.36 1. 75 17. 15 37.53 
2.00 15.85 52.21 2.00 20.45 57.98 
2.25 14. 58 66.79 2.25 15.53 73.51 
2.50 21.87 88.66 2.50 12. 63 86. 14 
2.75 11. 31 99.97 2.75 13.82 99.96 
, .. SAMPLE #9 SAMPLE #17 
0 Wt.% Cum.Wt.% 0 Wt.% Cum.Wt.% 
-3.00 0.0 0.0 -3.00 0.0 0.0 
-2.75 0.0 0.0 -2.75 0.0 0.0 
-2.50 0.0 0.0 -2.50 0.0 0.0 
-2.25 0.0 0.0 -2.25 0.0 0.0 
-2.00 0.0 0.0 -2.00 0.0 0.0 
-1. 75 0.0 0.0 -1. 75 0.0 0.0 
-1.50 0.0 0.0 -1.50 0.0 0.0 
-1.25 0.0 0.0 -1.25 4.36 4.36 
-1.00 0.0 0.0 -1.00 0.89 5.25 
-0.75 3.73 3.73 -0.75 0.42 5.67 
-0.50 1.85 5.58 -0.50 0.96 6.63 
-0.25 3.07 8.65 -0.25 1. 12 7.75 
0.0 3.73 12.38 0.0 1.46 9.21 
0.25 5. 71 18.09 0.25 2.24 11.45 
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SAMPLE #9 SAMPLE #17 
0 Wt.% Cum.Wt.% 0 Wt.% Cum.Wt.% 
0.50 6.67 24.76 0.50 3.07 14. 52 
0.75 6.30 31.06 0.75 4.69 19.21 
1.00 17. 34 48.40 1.00 8.09 27.30 
1.25 22.29 70.69 1.25 11.01 38. 31 
1.50 18.99 89.68 1.50 18.88 57. 19 
l. 75 6.70 96.38 1. 75 17.44 74.63 
2.00 l. 75 98. 13 2.00 11.55 86.18 
2.25 1.02 99.15 2.25 9.88 96.06 
2.50 0.79 99.94 2.50 2.74 98.80 
2.75 0.0 99.94 2.75 1. 13 99.93 
SAMPLE #20 SAMPLE #24 
0 Wt.% Cum.Wt.% 0 Wt.% Cum.Wt.% 
-3.00 0.0 0.0 -3.00 0.0 0.0 
-2.75 1.90 l.90 -2.75 0.0 0.0 
-2.50 0.82 2. 72 -2.50 0.0 0.0 
-2.25 0.0 2. 72 -2.25 0.0 0.0 
-2.00 2.18 4.90 -2.00 0.0 0.0 
-1. 75 2.54 7.44 - l. 75 0.0 0.0 
-1.50 5.22 12.66 -1.50 0.0 0.0 
-1.25 5.78 18.44 -1. 25 0.0 0.0 
-1.00 5.11 23.55 -1.00 0.0 0.0 
-0.75 4.57 28. 12 -0.75 0.0 0.0 
-0.50 4.62 32.74 -0.50 0.97 0.97 
-0.25 4.74 37.48 -0.25 2. 12 3.09 
0.0 4.24 41. 72 0.0 5.52 8.61 
0.25 4.43 46.15 0.25 11 . 31 19.92 
0.50 4.43 50.58 0. 50 0.0 19.92 
0.75 4.82 55.40 0.75 0.0 19.92 
1.00 3.64 59.04 1.00 15. 93 35.85 
1.25 3.95 62.99 1.25 19.38 55.23 
1.50 6. 15 69 .14 1.50 12.61 67.84 
1. 75 5.70 74.84 l. 75 10. 77 78.61 
2.00 5.45 80.29 2.00 10.70 89. 31 
2.25 4.71 85.00 2.25 5.25 94.56 
2.50 4.03 89.03 2.50 2.93 97.49 
2.75 4.77 93.80 2.75 2.44 99.93 
184 
SAMPLE #30 SAMPLE #34 
0 Wt.% Cum.Wt.% 0 Wt.% Cum.Wt.% 
-3.00 0.0 0.0 -3.00 0.0 0.0 
-2.75 0.0 0.0 -2.75 0.0 0.0 
-2. 50 0.0 0.0 -2.50 0.0 0.0 
-2.25 0.0 0.0 -2.25 0.0 0.0 
-2.00 0.0 0.0 -2.00 0.0 0.0 
-1. 75 0.0 0.0 -1.75 0.0 0.0 
-1.50 0.0 0.0 -1.50 0.0 0.0 
- 1.25 0.0 0.0 -1.25 0.0 0.0 
-1.00 0.0 0.0 -1.00 0.0 0.0 
-0.75 0.0 0.0 -0.75 0.0 0.0 
-0.50 0.0 0.0 -0.50 0.0 0.0 
-0.25 0.24 0.24 -0.25 0.0 0.0 
0.0 1.42 1.66 0.0 0.0 0.0 
0.25 8.76 10.42 0.25 0.0 0.0 
0.50 18.22 28.64 0.50 0.0 0.0 
0.75 19.15 47.79 0.75 0.0 0.0 
1.00 14.73 62.52 1.00 0.42 0.42 
1.25 14.73 77.25 1.25 1.94 2.36 
1.50 7.44 84.69 1. 50 7.25 9.61 
1. 75 8.30 92.99 l. 75 12.95 22.56 
2.00 • 4.42 97.41 2.00 18.62 41.18 
2.25 1.64 99.05 2.25 21. 05 62.23 
2.50 0.56 99 .61 2.50 21.54 83. 77 
2.75 0.31 99.92 2.75 16. 19 99.96 
SAMPLE #38 SAMPLE #40 
0 Wt.% Cum.Wt.% 0 Wt.% Cum.Wt.% 
-3.00 0.0 0.0 -3.00 0.0 0.0 
-2.75 0.0 0.0 -2.75 0.0 0.0 
-2.50 0.0 0.0 -2.50 0.0 0.0 
-2.25 0.0 0.0 -2.25 0.0 0.0 
-2.00 0.0 0.0 -2.00 0.0 0.0 
-1. 75 0.0 0.0 -1.75 0.0 0.0 
-1.50 0.0 0.0 -1.50 0.0 0.0 
-1.25 0.0 0.0 - T.25 0.0 0.0 
-1.00 0.0 0.0 -1.00 0.0 0.0 
-0.75 0.0 0.0 -0.75 0.0 0.0 
-0.50 0.0 0.0 -0.50 0.0 0.0 
-0.25 0.0 0.0 -0.25 0.0 0.0 
0.0 0.0 0. 0 • 0.0 0.0 0.0 
0.25 0.0 0.0 0.25 0.0 0.0 
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SAMPLE #38 SAMPLE #40 
0 Wt.% Cum.Wt.% 0 Wt.% Cum.Wt.% 
0.50 0.0 0.0 0.50 0.0 0.0 
0.75 0.0 0.0 0.75 0.0 0.0 
1.00 2.35 2.35 1.00 2.66 2.66 
1.25 3.75 6. 10 1.25 2.66 5.32 
1.50 7.50 13.60 1.50 3.60 8.92 
1. 75 10.39 23.99 1. 75 4.74 13.66 
2.00 15. 24 39.23 2.00 8.35 22.01 
2.25 17. 97 57.20 2.25 14. 68 36.69 
2.50 23.65 80.85 2.50 25.64 62.33 
2.75 19.03 99.88 2.75 37.63 99.96 
SAMPLE #44 SAMPLE #45 
0 Wt.% Cum.Wt.% 0 Wt.% Cum.Wt.% 
-3.00 0.0 0.0 -3.00 0.0 0.0 
-2.75 0.0 0.0 -2.75 0.0 0.0 
-2.50 0.0 0.0 -2.50 0.0 0.0 
-2.25 0.0 0.0 -2.25 0.0 0.0 
-2.00 0.0 0.0 -2.00 0.0 0.0 
-1.75 a.a 0.0 -1.75 0.0 0.0 
-1.50 0.0 0.0 -1.50 0.0 0.0 
-1.25 0.0 0.0 -1.25 0.0 0.0 
-1.00 0.0 0.0 -1.00 0.0 0.0 
-0.75 0.99 0.99 -0.75 0.0 0.0 
-0.50 1.63 2.62 -0.50 0.0 0.0 
-0.25 2. 17 4-. 79 -0.25 0. 16 0. 16 
0.0 2. 10 6.89 0.0 0.86 1.02 
0.25 2.81 9.70 0.25 2.30 3.32 
0.50 4.51 14. 21 0.50 0.0 3.32 
0.75 10.05 24.26 0.75 0.0 3.32 
1.00 19.54 43.80 1.00 8. 12 11. 44 
1. 25 16.06 59.86 1.25 24.37 35. 81 
1.50 12. 13 71.99 1.50 40.62 76.43 
1. 75 8.04 80.03 1. 75 16.65 93.08 
2.00 6.50 86.53 2.00 5.82 98.90 
2.25 4.35 90.88 2.25 1.05 99.95 
2.50 3.78 94.66 2.50 0.0 99.95 
2.75 5.27 99.93 2.75 0.0 99.95 
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SAMPLE #49 SAMPLE #50 
0 \n.% Cum.Wt.% 0 Wt.% Cum.Wt.% 
-3.00 0.0 0.0 -3.00 0.0 0.0 
-2.75 0.0 0.0 -2.75 0.0 0.0 
-2.50 0.0 0.0 -2.50 0.0 0.0 
-2.25 0.0 0.0 -2.25 0.87 0.87 
-2.00 0.0 0.0 -2.00 3.93 4.80 
-1. 75 0.0 0.0 -1. 75 3.64 8.44 
-1. 50 0.0 0.0 -1.50 l 0. 31 18.75 
-1.25 0.0 0.0 -1.25 12 .81 31. 56 
-1.00 0.0 0.0 -1.00 24.71 56.27 
-0.75 0.60 0.60 -0.75 23.94 80. 21 
-0.50 0.83 1.43 -0. 50 16.45 96.66 
-0.25 1.30 2.73 -0.25 2.82 99.48 
0.0 1.60 4.33 0.0 0.43 99.91 
0.25 2.43 6.76 0.25 0.04 99.95 
0.50 4. 11 10.87 0.50 0.0 99.95 
0.75 7.35 18. 22 0.75 0.0 99.95 
1.00 12.76 30.98 1.00 0.0 99.95 
1.25 13.26 44.24 1.25 0.0 99.95 
1.50 20.15 64. 39 1.50 0.0 99.95 
l. 75 17 .44 81. 83 l. 75 0.0 99.95 
2.00 10.86 92.69 2.00 0.0 99.95 
2.25 2.74 95.43 2.25 0.0 99.95 
2.50 2.74 98.17 2.50 0.0 99.95 
2.75 l. 77 99.94 2.75 0.0 99.95 
SAMPLE #51 SAMPLE #53 
0 Wt.% Cum.Wt.% 0 ~Jt. % Cum.Wt.% 
-3.00 0.0 0.0 -3.00 0.0 0.0 
-2.75 2.28 2.28 -2.75 0.0 0.0 
-2.50 l. 70 3.98 -2.50 0.0 0.0 
-2.25 l.97 5.95 -2.25 0.0 0.0 
-2.00 5.24 11. 19 -2.00 0.0 0.0 
-1 . 75 4.95 16. 14 -1. 75 0.0 0.0 
-1.50 8.69 24.83 -1.50 0.0 0.0 
-1. 25 4.99 29.82 -1.25 0.0 0.0 
-1.00 4.24 34.06 -1.00 0.0 0.0 
-0.75 17. 37 51.43 -0.75 0.0 0.0 
-0.50 23.34 74. 77 -0.50 0.26 0.26 
-0.25 16.42 91. 19 -0.25 0.49 0.75 
0.0 7. 15 98.34 0.0 l.62 2.37 
0.25 2.03 100.37 0.25 4. 72 7.09 
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SAMPLE #51 SAMPLE #53 
~ Wt.% Cum.Wt.% ~ Wt.% Cum.Wt.% 
0.50 0.42 100. 79 0.50 24.53 31.62 
0.75 0.02 100. 81 0.75 37.47 69.09 
1.00 0.0 100. 81 1.00 19.73 88.82 
1.25 0.0 100.81 1.25 7.34 96. 16 
l. 50 0.0 100. 81 1. 50 2.78 98.94 
1. 75 0.0 100. 81 1. 75 0.47 99.41 
2.00 0.0 100. 81 2.00 0.55 99.96 
2.25 0.0 100. 81 2.25 0.0 99.96 
2.50 0.0 100. 81 2.50 0.0 99.96 
2.75 0.0 100. 81 2.75 0.0 99.96 
SAMPLE #59 SAMPLE #61 
0 Wt.% Cum.Wt.% 0 Wt.% Cum.Wt.% 
-3.00 0.0 0.0 -3.00 0.0 0.0 
-2.75 0.0 0.0 -2.75 0.0 0.0 
-2.50 0.0 0.0 -2.50 0.0 0.0 
-2.25 0.0 0.0 -2.25 0.0 0.0 
-2.00 0.0 0.0 -2.00 0.0 0.0 
-1. 75 0.0 0.0 - 1. 75 0.0 0.0 
-l.50 0.0 0.0 -1.50 0.0 0.0 
-1.25 0.0 0.0 -1.25 0.0 0.0 
-1.00 0.0 0.0 -1 .00 0.0 0.0 
,, -0.75 0.0 0.0 -0.75 0.0 0.0 
-0.50 0.0 0.0 -0.50 0.0 0.0 
-0.25 0.0 0.0 -0.25 0.0 0.0 
0.0 0.0 0.0 0.0 0.0 0.0 
0.25 0.0 0.0 0.25 0.74 0.74 
0.50 0.32 0.32 0.50 1.03 1.77 
0.75 2 .13 2.45 0.75 1.62 3.39 
1.00 8.22 10.67 1.00 4.54 7 .93 
1.25 24.35 35.02 1.25 11. 43 19.36 
1.50 34.54 69.56 1.50 23. 74 43.10 
1. 75 18. 4-4 88.00 1. 75 19.48 62.58 
2.00 7.87 95.87 2.00 19. 51 82.09 
2.25 2.07 97 .94 2.25 8.83 90.92 
2.50 1.30 99.24 2.50 5.55 96.47 
2.75 0. 71 99.95 2.75 3.47 99.94 
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SAMPLE #62 SAMPLE #68 
0 Wt.% Cum.Wt.% 0 Wt.% Cum.Wt.% 
-3.00 0.0 0.0 -3.00 0.0 0.0 
-2.75 0.0 0.0 -2.75 0.0 0.0 
-2.50 0.0 0.0 -2.50 0.0 0.0 
-2.25 0.0 0.0 -2.25 0.0 0.0 
-2.00 0.0 0.0 -2.00 0.0 0.0 
-1.75 0.0 0.0 -1. 75 0.0 0.0 
-1. 50 0.0 0.0 -1.50 0.0 0.0 
-1.25 1.22 1.22 -1.25 1.03 1.03 
-1.00 1.89 3. 11 -1.00 0.79 1.82 
-0.75 2. 72 5.83 -0.75 1.03 2.85 
-0.50 16.96 22.79 -0.50 2. 21 5.06 
-0.25 27 .41 50.20 -0.25 5.46 10.52 
0.0 22.88 73.08 0.0 13. 99 24. 51 
0.25 14. 19 87.27 0.25 24.00 48.51 
0.50 6.27 93.54 0.50 23.29 71.80 
0.75 3.08 96.62 0.75 13. 50 85.30 
1.00 1.55 98. 17 1.00 6.04 91.34 
1.25 0.94 99.11 1.25 2.87 94.21 
1. 50 0.53 99.64 1. 50 1.91 96.12 
1. 75 0.21 99.85 1. 75 1.12 97.24 
2.00 0.05 99.90 2.00 0.41 97.65 
2.25 0.03 99.93 2.25 0.35 98.00 
2.50 0.01 99.94 2.50 0.24 98.24 
2.75 0.0 99.94 2.75 0.54 98.78 
SAMPLE #69 SAMPLE #72 
0 Wt.% Cum.Wt.% 0 Wt.% Cum.Wt.% 
-3.00 0.0 0.0 -3.00 0.0 0.0 
-2.75 0.0 0.0 -2.75 0.0 0.0 
-2.50 0.0 0.0 -2.50 0.0 0.0 
-2.25 0.0 0.0 -2.25 0.0 0.0 
-2.00 o.o 0.0 -2.00 0.0 0.0 
-1. 75 0.0 0.0 -1.75 0.0 0.0 
-1.50 0.0 0.0 -1.50 0.0 0.0 
-1.25 0.0 0.0 -1 .25 0.93 0.93 
-1.00 0.0 0.0 -1 .00 0.89 1.82 
-0.75 0.30 0.30 -0.75 0.89 2. 71 
-0.50 0.99 1.29 -0.50 2.05 4.76 
-0.25 2.35 3.64 -0.25 2.89 7.65 
0.0 7. 19 10.83 0.0 3.02 10.67 
0.25 19. 60 30.43 0.25 3.25 13. 92 
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SAMPLE #69 SAMPLE #72 
~ Wt.% Cum.Wt.% 0 Wt.% Cum.Wt.% 
0. 50 30. 14 60.57 0.50 5.61 19.53 
0.75 21.50 82.07 0.75 9.03 28.56 
1.00 9.55 91.62 1.00 12.55 41.11 
1.25 3.92 95.54 1. 25 14. 35 55.46 
1.50 l.82 97. 36 1.50 17. 17 72.63 
1. 75 0.90 98.26 l. 75 4.05 76.68 
2.00 0.64 98.90 2.00 14. 31 90.99 
2.25 0.35 99.25 2.25 7.20 98. 19 
2.50 0.23 99.48 2.50 0.89 99.08 
2.75 0.45 99.93 2.75 0.83 99.91 
SAMPLE #73 SAMPLE #77 
V) Wt.% Cum.Wt.% 0 Wt.% Cum.Wt.% 
-3.00 0.0 0.0 -3.00 0.0 0.0 
-2.75 0.0 0.0 -2.75 0.0 0.0 
-2.50 0.0 0.0 -2.50 0.0 0.0 
-2.25 0.0 0.0 -2.25 0.0 0.0 
-2.00 0.0 a.a -2.00 0.0 0.0 
-1.75 0.0 0.0 -1.75 0.0 0.0 
-1.50 0.0 0.0 -1.50 0.0 0.0 
-1.25 0.0 0.0 -1.25 0. 19 0.19 
-1.00 0.08 0.08 -1.00 0.80 0.99 
-0.75 0.85 0.93 -0.75 0.95 l.94 
-0.50 1.47 2.40 -0.50 2.48 4.42 
-0.25 3.20 5.60 -0.25 3.41 7.83 
0.0 7.09 12. 69 0.0 5. 12 12. 95 
0.25 13.02 25. 71 0.25 6.50 19. 45 
0.50 19.75 4-5. 46 0.50 11.14 30.59 
0.75 20.38 65.84 0.75 10.98 41.57 
1.00 14.05 79 .89 1.00 10. 28 51.85 
1.25 6.41 86.30 1.25 9.45 61. 30 
1.50 4.45 90.75 1.50 9.22 70.52 
1. 75 3.60 94.35 1. 75 7.47 77 .99 
2.00 l. 95 96.30 2.00 7.47 85.46 
2.25 l. 24 97.54 2.25 3.70 89. 16 
2.50 0.79 98. 33 2.50 3. 77 92.93 
2.75 1.58 99.91 2.75 5.91 98.84 
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SAMPLE #80 SAMPLE #82 
0 Wt.% -Cum.Wt.% 0 Wt.% Cum.Wt.% 
-3.00 0.0 0.0 -3.00 0.0 0.0 
-2.75 0.0 0.0 -2.75 0.0 0.0 
-2.50 0.0 0.0 -2.50 0.0 0.0 
-2.25 0.0 0.0 -2.25 1.23 1.23 
-2.00 0.0 0.0 -2.00 1.23 2.46 
-1.75 0.0 0.0 -1.75 0.04 2.50 
• -1.50 0.0 0.0 -1.50 1.41 3.91 
-1.25 0. 19 0. 19 -1.25 2.31 6.22 
-1.00 0.16 0.35 -l.00 2.60 8.82 
-0.75 0.62 0.97 -0.75 2.24 11.06 
-0.50 l. 38 2.35 -0.50 7. 15 18. 21 
-0.25 3.01 5.36 -0.25 l 0. 54 28.75 
0.0 8.53 13. 89 0.0 16.50 45.25 
0.25 19. 17 33.06 0.25 20.50 65.75 
0.50 28.56 61. 62 0.50 18. 70 84.45 
0.75 17. 63 79.25 0.75 9.53 93.98 
1.00 6.51 85.76 1.00 2.69 96.67 
1.25 2.34 88. 10 1. 25 1.52 98.19 
1.50 1. 74 89.84 1.50 1.05 99.24 
1. 75 1. 34 91. 18 1. 75 0.49 99.73 
2.00 1.89 93.07 2.00 0.20 99.93 
2.25 1. 31 94.38 2.25 0.0 99.93 
2.50 2.61 96.99 2.50 0.0 99.93 
2.75 2.92 99.91 2.75 0.0 99.93 
,, SAMPLE #83 SAMPLE #86 
0 Wt.% Cum.Wt.% ~ Wt.% Cum.Wt.% 
-3.00 0.0 0.0 -3.00 0.0 0.0 
-2.75 0.0 0.0 -2.75 2.90 2.90 
-2.50 0.0 0.0 -2.50 1. 77 4.67 
-2.25 0.0 0.0 -2.25 3.56 8.23 
-2.00 0.0 0.0 -2.00 3. 13 11.36 
-1.75 0.0 0.0 -1.75 2.83 14. 19 
-1.50 0.0 0.0 -1.50 4.64 18.83 
-1.25 3.42 3.42 - 1.25 27.13 45.96 
-1.00 3.65 7.07 -1.00 6.58 52.54 
-0.75 4.39 11 . 46 -0.75 4. 15 56.69 
-0.50 17. 77 29.23 -0.50 7.52 64. 21 
-0.25 27.28 56. 51 -0.25 6.87 71.08 
0.0 23.38 79.89 0.0 6.05 77. 13 
0.25 10.75 90.64 0.25 5.64 82. 77 
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SAMPLE #83 SAMPLE #86 
0 vlt. % Cum.Wt.% 0 Wt.% Cum.Wt.% 
0.50 3. 81 94.45 0.50 5.84 88.61 
0.75 2.08 96.53 0.75 2.91 91.52 
1.00 3. 13 99.66 1.00 2. 17 93.69 
1.25 0.29 99.95 1. 25 1.57 95.26 
1.50 0.0 99.95 1.50 1.39 96.65 
1. 75 0.0 99.95 1. 75 0.87 97.52 
2.00 0.0 99.95 2.00 0.68 98.20 
2.25 0.0 99.95 2.25 0.51 98. 71 
2.50 0.0 99.95 2.50 0.34 99.05 
2.75 0.0 99.95 2.75 0.85 99.90 
SAMPLE #89 SAMPLE #92 
~ Wt.% Cum.Wt.% 0 Wt.% Cum.Wt.% 
-3.00 0.0 0.0 -3.00 0.0 0.0 
-2.75 5.74 5.74 -2.75 0.0 0.0 
-2.50 7. 12 12. 86 -2.50 0.0 0.0 
-2.25 6. 16 19.02 -2.25 0.0 0.0 
-2.00 3.47 22.49 -2.00 0.0 0.0 
-1.75 2.82 25. 31 -1.75 0.0 0.0 
-1.50 3.50 28. 81 -1.50 0.0 0.0 
-1.25 30.87 59.68 -1.25 0.0 0.0 
-1.00 6.89 66;57 -1.00 0.0 0.0 
f -0.75 3.70 70.27 -0.75 1.82 1.82 
-0.50 5.22 75.49 -0.50 2. 12 3.94 
-0.25 2.84 78.33 -0.25 4.33 8.27 
0.0 2.21 80.54 0.0 8.18 16.45 
0.25 0. 71 81. 25 0.25 12. 82 29.27 
0.50 3.26 84. 51 0.50 17.35 46.62 
0.75 3.47 87.98 0.75 20. 19 66. 81 
1.00 3.62 91.60 1.00 17. 35 84. 16 
1.25 2.94 94.54 1. 25 4.40 88.56 
1. 50 2.20 96.74 1.50 3.06 91.62 
1. 75 1.ol 97.85 1. 75 2.25 93.87 
2.00 o. 81 98.66 2.00 2.02 95.89 
2.25 0.32 98.98 2.25 1.59 97 .48 
2.50 0.41 99.39 2.50 1. 33 98. 81 
2.75 0.51 99.90 2.75 1. 10 99.91 
192 
SAMPLE #94 SAMPLE #99 
0 Wt.% Cum.Wt.% 0 Wt.% Cum.Wt.% 
-3.00 0.0 0.0 -3.00 0.0 0.0 
-2.75 1.24 1. 24 -2.75 2.75 2.75 
-2.50 1.38 2.62 -2.50 3.66 6.41 
-2.25 2.97 5.59 -2.25 1.03 7.44 
-2.00 8.73 14.32 -2.00 0.51 7.95 
-1.75 9.97 24.29 -1.75 l. 17 9. 12 
-1.50 23.49 47.78 -1.50 0.65 9. 77 
-1.25 25.99 73. 77 -1.25 5.30 15.07 
-1.00 18. 99 92.76 -1.00 3.32 18. 39 
-0.75 4.98 97.74 -0.75 2.86 21.25 
-0.50 1.27 99. 01 -0.50 1.34 22.59 
-0.25 0.45 99.46 -0.25 1.57 24.16 
0.0 0.28 99.74 0.0 2.23 26.39 
0.25 0. 19 99.93 0.25 3.43 29.82 
0.50 0.0 99.93 0.50 5.01 34.83 
0.75 0.0 99.93 0.75 7.36 42. 19 
1.00 0.0 99.93 1.00 9.28 51 .47 
1.25 0.0 99.93 1.25 10. 77 62.24 
1.50 0.0 99.93 1.50 7.90 70. 14 
1. 75 0.0 99.93 l. 75 5.44 75.58 
2.00 0.0 99.93 2.00 5.87 81.45 
2.25 0.0 99.93 2.25 6.24 87.69 
2.50 0.0 99.93 2.50 5.90 93. 59 
2.75 0.0 99.93 2.75 4.87 98.46 
< SAMPLE #102 SAMPLE #103 
0 Wt.% Cum.Wt.% 0 Wt.% Cum.\~t. % 
-3.00 0.0 0.0 -3.00 0.0 0.0 
-2.75 0.0 0.0 -2.75 0.0 0.0 
-2.50 0.0 0.0 -2.50 0.0 0.0 
-2.25 0.0 0.0 -2.25 0.0 0.0 
-2.00 0.0 0.0 -2.00 0.0 0.0 
-1.75 0.0 0.0 -1.75 0.0 0.0 
-1.50 0.0 0.0 -l.50 0.0 0.0 
-1.25 0.0 0.0 -1.25 0.0 0.0 
-1.00 0.0 0.0 -1.00 0.0 0.0 
-0.75 0.0 0.0 -0.75 0.0 0.0 
-0.50 0.0 0.0 -0.50 0.0 0.0 
-0.25 0.0 0.0 -0.25 0.0 0.0 
0.0 0.0 0.0 0.0 0.0 0.0 
0.25 0.0 0.0 0.25 0.0 0.0 
193 
SAMPLE #102 SAMPLE #103 
0 Wt.% Cum.Wt.% 91 Wt.% Cum.Wt.% 
0.50 0.0 0.0 0.50 0.0 0.0 
0.75 0.0 0.0 0.75 0.0 0.0 
1.00 5. 18 5. 18 l.00 5.74 5.74 
1. 25 6.45 11.63 1. 25 6.07 11 . 81 
1.50 10.36 21.99 1.50 12. 61 24.42 
1. 75 11. 11 33. 10 1. 75 13. 72 38.14 
2.00 16.52 49.62 2.00 15.74 53.88 
2.25 17. 13 66.75 2.25 7. 77 61. 65 
2.50 20.59 87.34 2.50 17. 73 79.38 
2.75 12.64 99.98 2.75 20.58 99.96 
SAMPLE #106 SAMPLE #107 
91 Wt.% Cum. Wt.% 0 Wt.% Cum.Wt.% 
-3.00 0.0 0.0 -3.00 0.0 0.0 
-2.75 0.0 0.0 -2.75 5.86 5.86 
-2.50 0.0 0.0 -2.50 2.72 8.58 
-2.25 0.0 0.0 -2.25 5.60 14. 18 
-2.00 0.0 0.0 -2.00 6.04 20.22 
-1.75 0.0 0.0 -1.75 3.61 23.83 
-1.50 0.0 0.0 -1.50 3.05 26.88 
-1.25 0.0 0.0 - 1.25 8.76 35.64 
-1.00 0.0 0.0 -1.00 1.09 36.73 
-0.75 0.0 0.0 -0.75 0.79 37.52 
-0.50 0.0 0.0 -0.50 0. 96 38.48 
-0.25 0.0 0.0 -0.25 l. 12 39 .60 
0.0 0.0 0.0 0.0 1.01 40.61 
0.25 0.0 0.0 ' 0.25 0.94 41.55 
0.50 0.0 0.0 0.50 l. 27 42.82 
0.75 0.0 0.0 0.75 l. 52 44.34 
1.00 0.0 0.0 1.00 2.06 46.40 
1. 25 4. 18 4.18 1.25 3.79 50. 19 
1.50 5.41 9.59 1.50 8.38 58.57 
1. 75 6.04 15.63 1.75 l 0. 19 68.76 
2.00 8.26 23.89 2.00 15.80 84.56 
2.25 8.96 32.85 2.25 11.26 95.82 
2.50 22.14 54.99 2.50 3.87 99.69 
2.75 44.98 99.97 2.75 0.17 99.86 
194 
SAMPLE #113 
0 Wt.% Cum. Wt.% 
-3.00 0.0 0.0 
-2.75 0.0 0.0 
-2.50 0.0 a.a 
-2.25 0.0 0.0 
-2.00 0.0 0.0 
-1.75 0.0 0.0 
-l.50 0.0 0.0 
-1.25 0.0 0.0 
-l.00 0.0 0.0 
-0.75 0.0 0.0 
-0.50 0.0 a.a 
-0.25 0.0 a.a 
0.0 a.a 0.0 
0.25 0.0 0.0 
0.50 0.0 0.0 
0.75 0.0 0.0 
1.00 5.17 5. 17 
1.25 12. 25 17 .42 
1.50 24. 10 41.52 
1. 75 21.41 62.93 
2.00 19.39 82.32 
2.25 8.41 90.73 
2.50 4.62 95.35 
2.75 4.62 99.97 
195 
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